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00- General, Technical Data 








1 General Information 
(Edition 08.2014) 

=> “1.1 Engine Number”, page 1 

1.1 Engine Number 


The engine number (“engine code” and “serial number”) is located 
on the left side at the engine/transmission partition. 


The engine code is also stamped on the right side of the cylinder 
head and on the cylinder block. 


The engine number consists of up to nine (alphanumeric) char- 
acters. The first part (maximum 3 letters) represents the "engine 
code", the second (six digit) is the "serial number". If more than 
999,999 engines with the same engine code are produced, the 
first of the six characters is replaced with-a letter. 


In addition, a sticker with the "engine code" and "serial number" 
is affixed to the toothed belt guard. 


The engine code is also on the vehicle data plate. 





ad 
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10- Engine Assembl 


1 Specifications 


=> “4.1 Fastener Tightening Specifications”, page 2 

£1 Fastener Tightening Specifications 
Engine Mount Bolts 

A = 20 Nm + an additional 90° (1/4) turn 1 

B = 40 Nm + an additional 90° (1/4) turn 1 

C = 60 Nm * an additional 90? (1/4) turn ' 


Transmission Mount Bolts 
1 = 40 Nm + an additional 90? (1/4) turn ' 
2 = 60 Nm “an additional 90° (1/4) turn fs) 





Pendulum Support Bolts 


(à) Note 


First, secure the pendulum support to the transmission and then 
to the subframe. 


A = Strength category 8.8 = 40 Nm + an additional 90° (1/4) turn 
1 


A= Strength category 10.9 = 50 Nm + an additional 90° (1/4) turn 
1,2 


B = 100 Nm + an additional 90° (1/4) turn ' 


* ! Always replace 


* ?Onamanual transmission, only use bolts with a strength 
category of 10.9, if threaded inserts (for example, a HeliCoil) 
are installed. Identification: Section -arrow- on the first thread. 
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2 Removal and Installation 


> “2.1 Engine, Removing”, page 3 


=> “2.2 Engine, Securing to the Engine and Transmission Holder’, 
page 9 


=> “2.3 Engine, Installing”, page 9 

2.1 Engine, Removing 

Special tools and workshop equipment required 
Torque Wrench (5-50 (Nm) - VAG1331- 
Torque Wrench (40-200 Nm) - VAG1332- 
Engine-/Gearbox Jack - VAG1383A- 

Spring Type Clip Pliers - VAS5024A- 

Step Ladder - VAS5085- 

Engine/Trans. Support - T10012- 

Cable Tie 


For information on securing the engine to the engine stand. Refer 
to 
5 ^2.2 Engine, Securing to the Engine and TransmissionsHolder” 


page 9. 


(à) Note 


* To perform this procedure, the ground cable must be discon- 
nected from the battery. See If a coded radio is installed. If so, 
obtain thesantitheft code beforehand. 


© * 9 9 9 9 9 





* The engine is removed downward together with the transmis- 
sion. 


* All cable ties which are opened or cut off when removing the 
engine, must be replaced in the same position when installing 
the engine. 


/N Caution 


When doing any repair work, especially in the engine compart- 
ment, pay attention to the following due to clearance issues: 


€ Route lines of all types (for example, fuel, hydraulic, Evap- 
orative Emission (EVAP), coolant, refrigerant, brake fluid 
and vacuum) and electrical wiring so that the original path 
is followed. 


€ Toprevent damage to the lines, make sure there Is suffi- 
cient clearance to all moving or hot componeftis; 


— Disconnect the battery ground’eable with the ignition turned 
off. Refer to > Electrical Equipment Rep. Gr. 27; Removal 
and Installation . 


— Remove the engine cover/upper air filter housing. Refer to 
=> *5.1 Engine Cover/Upper Air Filter Housing", page 27/7 . 
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— Remove the battery, battery tray bolts -arrows- and tray. 
GTI and Eos 


— Remove the wiper arms, the plenum chamber cover and the 
bulkhead plenum chamber. 


— Disconnect the engine wiring harness connector from the En- 
gine Control Module (ECM). 


— Release the pass-through for the engine wiring harness in di- lng 
iA 


rection of -arrow- and pull it off upward. A 


Passat 


— Remove the windshield wiper arms and plenum chamber cov- 
er. 


— Disconnect the engine wiring harness connector from the 
ECM. 


— Release the pass-through for. the engine wiring harness 
-arrow- and pull it off upward; 


Continuation for All 


— Remove the nut and the cable -arrow- for the generator from 
the fuse holder . 


fl 
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— Remove the bolt and the ground wire -arrow- from the longi- 
tudinal member. 


— Open the locking mechanisms for.the:cablevguide, on the lon- 
gitudinal member -arrows-. 


— Disconnect all connectors for the engine wiring harness/body 
and set the engine harness on the engine. 


/N WARNING 


The fuel system is under pressure! 


@ Always wear protective eyewear and protective clothing to 
prevent injuries and fuel from coming in contact with your 
skin. 


€ Before loosening the line connections, place a cloth 
around the connection point. Then release pressure by 
carefully pulling off the line. 





— Disconnect the lines -1, 2 and 3-. Press the release buttons. 
GTI and Eos 


fm 


ó \ ) 


j A10-1623 
a X X 


a 


— Disconnect the ventilation line -2-. Remove the Evaporative 
Emission (EVAP) canister with the hoses upward from the 
bracket. 


Continuation for All 
— Remove the noise insulation. Refer to one of the following: 


Eos. Refer to 2. Body Exterior; Rep. Gr. 50 ; Removal and 
Installation . 


GTI and Passat. Refer to => Body Exterior; Rep. Gr. 50 ; De- 
scription and Operation . 
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— Remove the left and right front part of the front wheel housing 
liners. 


— Disconnect the charge air hoses -arrows-. 








— Remove the right drive axle heat shield bolts -arrows- and 
shield. 


— Remove the right and left drive axles. Refer to > Suspension, 
Wheels and Steering; Rep. Gr. 40 ; Removal and Installation . 


— Remove the front pipe with catalytic converter. Refer to 


> “3.1 Front Exhaust Pipe with<Catalytic Converter’ 
page 310. 


— Move the lock carrier into the service position. Refer to “Lock 
Carrier’ in = Body Exterior; Rep. Gr. “60 ; Description and 
Operation . 





— Drain the coolant. Refer to 
=> “1.2 Draining and Filling”, page 123 . 


— Evacuate the Air Conditioning (A/C) system. Refer to “A/C 
Service Station” in > Refrigerant R134a Servicing; Rep. Gr. 
00 ; Description and Operation . 


— Disconnect the A/C line -arrow- from the A/C compressor. 
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— Remove the A/C line from the A/C condenser -arrow-. 


— Remove the bolts -1 through 3- and remove the pendulum 
support. 


— Disconnect all remaining necessary electrical connections 
from the engine and transmission and set them aside. 


— Disconnect all coolant, vacuum and intake hose connections 
from the engine. 


With a Manual Transmission 


— Remove the shift mechanism from the transmission. Refer to 
> Manual Transmission; Rep. Gr. 34 ; Removal and Instal- 
lation . 


— Clamp off the hose/line assembly hose -A- to the slave cylinder 
using a Hose Clamps Up to 25 mm dia. - 3094- . 


— Pull the hose/line assembly.chpGarrow~out as far as the stop. 


— Remove the hose/line assembly from the slave cylinder 
breather. 


/N Caution 


Do not operate the clutch pedal any more. 





Witha Automatic Transmission 


— Remove the selector lever cable from the transmission. Refer 
to > Automatic Transmission; Rep. Gr. 37 ; Removal and 
Installation . 


With a Direct Shift Gearbox (DSG®) 


— © Disconnect the selector lever cable from the transmission. Re- 
fer to => Direct Shift Gearbox; Rep. Gr. 34 ; Removal and 
Installation . 


Continuation for All 
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Remove the coolant recirculation pump bolts -arrows-. 


Install the Engine/Trans. Support - T10012- to the engine-/ 
gearbox jack - VAG1383A- . 


Install the Engine/Trans. Support - T10012- to the engine as 
illustrated and tighten the bolt -1- andsnut -2- to 20 Nm. 


Gently, lift the engine and transmission using the Engine/ 
Gearbox Jack - VAG1383A- . 





| "S- 110012 
T_V.A.G 1383A 


OL 


Remove the engine mount to engine mount bracket bolts 
-arrows-. 


— Remove the transmission mount to transmission mount brack- 
et bolts -arrows-. 


(à) Note 


@ Use the Step Ladder - VAS5085- to remove the bolts. 


* Guide the engine and transmission carefully when lowering to 
prevent damage to the vehicle body. 


— Carefully lower the engine with transmission. 
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2.2 Engine, Securing to the Engine and 
Transmission Holder 

Special tools and workshop equipment required 

* Engine Sling - 2024A- 

@ Shop Crane - VAS6100- 

* Engine and Transmission Holder - VAS6095- 


Secure the engine to the Engine and Transmission Holder - 
VAS6095- when working on it. 


— Separate the transmission. 


— Install the Engine Sling - 2024A- as follows and lift out the en- 
gine from the Engine-/Gearbox Jack - VAG1383A- using the 
Shop Crane - VAS6100- . 


Belt pulley side: 2nd hole of rail in position 1. 


Flywheel side: 1st hole of rail in position 7. 


/N Caution 


Use securing pins at hook and drifts in order to prevent damage 
on engine and on vehicle. 





The peg positions on the engine sling marked 1 to 4 face the 
belt pulley. 


* The bores in the hole rail are counted from the hook. 


— Secure the engine to the Engine and Transmission Holder - 
VAS6095- . 
2.3 Engine, Installing 


Tightening specifications. Refer to 
> “1.1 Fastener Tightening Specifications’, page 2 . 





Install in the reverse order of removal. Note the following: 


/N Caution 


When doingsany repair work, especially in the engine compart- 
ment, pay attention to the following due to clearance issues: 


€ Route lines of all types (for example, fuel, hydraulic, Evap- 
orative Emission (EVAP), coolant, refrigerant, brake fluid 
and-vacuum) and electrical wiring so that the original path 
is followed. 


€ TowQqrevent damage to the lines, make sure there Is suffi- 
cient clearance to all moving or hot components. 





— Insertnew alignment sleeves for centering the transmission to 
the cylinder block. 
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— Engage the intermediate plate at the sealing flange and slide 
it onto the alignment sleeves -arrows-. 





With a Manual Transmission 


— Grease the splines of the input shaft lightly using Grease for 
Clutch Plate Splines - G 000 100- 


— Inspect and install the clutch and clutch release mechanism. 
Refer to > Manual Transmission; Rep. Gr. 30 ; Removal and 
Installation . 


Continuation for All 


— When installing the engine and transmission, check for clear- 
ance to thessubframe as well as to the radiator. 





— Align the engine mount as follows: 
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* There must be a distance of at least 10 mm -a- present be- 
tween the engine mount bracket -2- and the right longitudinal 
member. 


* The casting edge on the engine mount bracket -2- must be 
parallel to the engine mount -1-. 


— Install the pendulum support. 


(à) Note 


@ For the engine and transmission mount tightening specifica- 
tions. Refer to 
> “1.1 Fastener Tightening Specifications”, page 2. 








@ Electrical connections and routing. Refer to > Electrical 
Equipment; Rep. Gr. 97. 


— Install the front exhaust pipe with catalytic converter. 


— Install the right and left drive axles. Refer to > Suspension, 
Wheels, Steering; Rep. Gr. 40 ; Removal and Installation . 


With a Manual Transmission 


— Install the shift mechanism and adjust if necessary. Refer to 
> Manual Transmission; Rep. Gr. 34 ; Removal and Instal- 
lation . 


— Connect the hose/line assembly to the slave cylinder breather. 
Refer to > Manual Transmission; Rep. Gr. 30 ; Removal and 
Installation . 


With a Automatic Transmission 


— Install the selector lever cable and adjust ifinecessary. Refer 
to 2. Automatic Transmission; Rep. Gr. 37 ; Removalcand 
Installation . 


Continuation for All 
— Install the noise insulation. Refer to one of the following: 


Eos. Refer tò > Body Exterior; Rep. Gr. 50 ; Removal and 
Installation: 


GTI and Passat. Refer to 2. Body Exterior; Rep. Gr. 50 ; De- 
scription and Operation . 


— Install the plenum chamber bulkhead (GTI and Eos only), the 
plenum chamber cover and the windshield wiper arms. 


— Connect the battery and follow the steps after connecting the 
battery. Refer to > Electrical Equipment; Rep. Gr. 27 ; Re- 
moval and Installation . 


— Fill the coolant. Refer to 
=> “1.2Draining and Filling”, page 123 . 


— Connect the vehicle diagnostic tester. 


— Check all Diagnostic Trouble Code (DTC) memories and 
erase all DTC entries which may have occurred during the as- 
sembly. 


— Perform a road test. 


— Then, perform a vehicle system test and v occurring 
malfunctions. : 
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(à) Note 


Generate a readiness code if the DTC memory was erased. Refer 
to “Guided Function” in the vehicle diagnostic tester. 


Tightening Specifications 


Bolted Connections Tightening, Spec- 
ification 
Bolts and Nuts 
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Special Tools 


Torque Wrench (5-502(Nm) 
- VAG1331- 


Torque Wrench (40-200 
Nm) - VAG1332- 


Engine-/Gearbox Jack - 
VAG1383A- 


opring Type Clip Pliers - 
VAS5024A- 


Step Ladder - VAS5085- 


Engine/Trans. Support - 
T10012- 


V.A.G 1331 


V.A.G 1383 A 





Eos-2006 » , Golf 2004 » , Passat 2006 » M J | 


V.A.G 1332 





W10-10003 
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* Engine Sling - 2024A- 
* Shop Crane - VAS6100- 


* Engine and Transmission 
Holder - VAS6095- 





A 10-10006 
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13- Crankshaft, Cylinder Block 


1 General Information 


=> “1.1 Upper Crankshaft Bearing Identification”, page 15 

=> “1.2 Connecting Rod, Separating New”, page 15 

> “1.3 Bearing Shell, Installed Position”, page 16 

1.1 Upper Crankshaft Bearing Identification 


From the factory, the upper bearing shells are allocated to the 
cylinder block with the correct thickness. Colored dots are used 
to identify the bearing thicknesses. 








The letters marked on the lower sealing surface of the cylinder 
block identify which bearing thickness must be installed in which 
location. 






(à) Note 


* The arrow points in the direction of travel. 


@ /fthe colored dots can no longer be seensuse the blue bearing 
shell 


* The lower crankshaft bearing shells afe always shipped as a 
replacement part with a “yellow” dot. 


1.2 Connecting Rod, Separating New 


New connecting rods may not be separated at the location where 
they should be. If the connecting rod bearing cap cannot be re- 
moved by hand, proceed as follows: 


— Mark the cylinder to which the connecting rod belongs to. 


— Lightly clamp the connecting rod in a vise equipped with alu- 
minum protective jaw pads. 


am 


* Only clamp the connecting rod lightly to avoid damaging it. 


* Clamp the connecting rod below the dotted line. 


— Loosen the bolts -arrows- approximately 5 turns. 


N13-10285 
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Carefully tap against the connecting rod bearing cap in the | 
direction of -arrow- with a plastic hammer until the cap is loose. 


N13-10285 





1.3 Bearing Shell, Installed Position 


Bearing shell -1- with a connecting rod oil bore -arrow-. 
Bearing shell -2- without a oil bore for the connecting rod cap. 


Place the bearing shells centrally in the connecting rod and 
connecting rod bearing cap. 


Dimension -a- must be the same on the left and right sides. 
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2 Description and Operation 


=> “2.1 Ribbed Belt and Accessory Drive”, page 17 
=> “2.2 Toothed Belt, without a Divided Toothed Belt Guard”, page 
19 


5 “2.3 Toothed Belt, with a Divided Toothed Belt Guard" 
page 21 


=> “2.4 Cylinder Block and Components”, page 23 








=> “2.5 Sealing Flange Overview’, page 25 





5 “2.6 Crankshaft Overview”, page 26 





=> “2.7 Pistons and Connecting Rod Overview”, page 28 





2.1 Ribbed Belt and Accessory Drive 


/N Caution 


Do not bore, hone, grind or rework the cylinder bores with shop 
tools. Reworking damages the surface of the cylinder bore. 


(à) Note 


* /flarge quantities of metal particles or.abraded material are 
detected during engine repairs, it maymean the crankshaft or 
rod bearings are damaged. To prevent further damage, per- 
form the following steps after the repair: 





Clean the oil passages. 
Replace the oil spray jets. 


Replace the engine oil cooler. 


© € 9 9 


Replace the oil filter. 


k 


EL. Ps 
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1 - Accessory Bracket 


Q Follow the tightening se- 
quence. Refer to 
> Fig. “Accessory 
Bracket Bolt Tightening 


Sequence", 
page 19. 


2 - Bolt 
LY 23 Nm 


3 - Nut 
ün 23 Nm 


4 - Generator 


Q Removing and instal- 
ling. Refer to > Electri- 
cal Equipment; Rep. Gr. 
2/ ; Removal and Instal- 
lation . 

LY Moving the threaded 
bushings on the gener- 
ator slightly to the rear 
will make is easier to in- 
stall the generator. 


5 - Bolt 
Q 40 Nm 


Q Follow the tightening se- 
quence. Refer to 


6666 


> Fig. “Accessory 
Bracket Bolt Tightening 


3366 


Sequence", 
page 19. 


6 - Bushing 
Q Quantity: 2 
7 - Bolt 
U 25Nm 


8 - Air Conditioning (A/C) Compressor 
LY Removing and installing. Refer to 2. Heating Ventilation and Air Conditioning; Rep. Gr. 87 ; Removal 
and Installation . 
9 - Ribbed Belt 
LY Mark the rotation direction with chalk or a felt-tip pen before removing. 
Q Check for wear. 
Q Do not kink. 
Q Removing and installing. Refer to > “5.1 Ribbed Belt”, page 34 . 








10 - Vibration Damper 
Q With the pulley for the ribbēd belt. 


11 - Bolt 
Q 20 Nm + an additional 90° additiõnal turn. LI 
Q Always replace. Ay 
ous 
12 - Bolt 
Q 23Nm 


13 - Belt Tensioner 
LJ Rotate the tensioner using a open end wrench to release the tension on the ribbed belt. 
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Accessory Bracket Bolt Tightening Sequence 





2.2 Toothed Belt, without a Divided Toothed 
Belt Guard 


(à) Note 


Vehicles from 01.06 have a new toothed belt guard. Identification: 
The upper toothed belt guard does not have a cover (-item 25-) 
and the guard is divided in the engine mount bracket area. Vehi- 
cles with a divided toothed belt guard overview. Refer to 

> “2.3 Toothed Belt, with a Divided Toothed Belt Guard", 

page 21 . 





a 
I 
- 
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1 - Bolt 
L) 10Nm 


2 - Upper Toothed Belt Guard 


3 - Bolt 


L) 50 Nm + an additional 
180° (1/2) turn. 


Q Use the Retainer - 3036- 
to loosen and tighten. 
4 - Camshaft Sprocket 
LY Secured in place by a 
woodruff key. 
5 - Bolt 
Q 10Nm 
Q Install using locking flu- 
id. 
6 - Rear Toothed Belt Guard 


7 - Woodruff Key 
Q Make sure it is secure. 


8 - Nut 

LU 25 Nm 

Q Stud bolt tightening 
specification at the cyl- 
inder head, see 
-item 27- in the 
=> “1.1 Cylinder Head 
Overview”, page 49 . 


9 - Belt Tensioner 





10 - Coolant Pump 
Q Removing and instal- 





ling. Refer to 
> “4.1 Coolant Pump”, 
page 136. 
11 - O-Ring 
Q Always replace. 
12 - Bolt 
Q 25 Nm 
13 - Idler Roller 
14 - Bolt 
Q 15 Nm 
15 - Bolt 
Q 35 Nm 
16 - Idler Roller 


17 - Sealing Flange 
18 - Diamond Disc 
Q Always replace. 


19 - Crankshaft Toothed Belt Gear 
Q There must be no oil on the contact surfaces between the gear, diamond disc and crankshaft. 
UI Only possible to install in one position. 
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20 - Bolt 
Q 90 Nm -* an additional 90^ (1/4) turn. 
LY Always replace. 
LY Do not lubricate. 
LY Use the Counter Support - 3415- to loosen and tighten. 


21 - Toothed Belt 
LY Before removing, mark the direction of rotation using chalk or a felt tip pen. 
Q Check for wear. 


22 - Lower Toothed Belt Guard 
23 - Engine Mount Bracket 


24 - Bolt 
Q 45 Nm 


25 - Cover for the Toothed Belt Guard 


2.3 Toothed Belt, with a Divided Toothed 
Belt Guard 


(à) Note 


Vehicles from 01.06 have a new toothed belt guard. Identification: 
The upper toothed belt guard does not have cover (see, 

-item 25- in the 

> ‘2.2 Toothed Belt, without a Divided Toothed Belt Guard”, page 
19 ) and the guard Is divided in the engine mount bracket area. 
Vehicles without a divided toothed belt guard overview. Refer to 
> ‘2.2 Toothed Belt, without a Divided Toothed Belt Guard”, page 
19. 








= 
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1 - Bolt 
Q 10 Nm 


2 - Upper Toothed Belt Guard 


3 - Bolt 


L) 50 Nm + an additional 
180° (1/2) turn. 


LY Always replace. 
Q Use the Retainer - 3036- 
to loosen and tighten. 
4 - Camshaft Sprocket 
Q Installed position se- 
cured by the woodruff 
key. 
5 - Bolt 
Q 10 Nm 
Q Install using locking flu- 
id. 
6 - Rear Toothed Belt Guard 


7 - Woodruff Key 
Q Make sure it is secure. 


8 - Nut 

LU 25 Nm 

Q Stud bolt tightening 
specification at the cyl- 
inder head, see 
-item 27- in the 
> “1.1 Cylinder Head 
Overview”, page 49 . 


9 - Belt Tensioner 


29 24 23 


10 - Coolant Pump 


Q Removing and instal- 
ling. Refer to 2 "4.1 Coolant Pump”, page 136. 


11 - O-Ring 
LY Always replace. 
12 - Bolt 
Q 25Nm 
13 - Idler Roller 
14 - Bolt 
Q 15Nm 
15 - Bolt 
Q 35 Nm 
16 - Idler Roller 


17 - Sealing Flange 


18 - Diamond Disc 
Q Always replace 


19 - Crankshaft Toothed Belt Gear 





] 


t fs 


: 


LJ There must be no oil on the contact surfaces between the toothed belt gear, diamond disc and crankshaft. 


Q Only possible to install in one position. 
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20 - Bolt 


Q 90 Nm + an additional 90° (1/4) turn. 

LY Always replace. 

LY Do not lubricate. 

LY Use the Counter Support - 3415- to loosen and tighten. 


21 - Toothed Belt 
LY Before removing, mark the direction of rotation using chalk or a felt-tip marker. 
Q Check for wear. 


22 - Lower Toothed Belt Guard 


23 - Bolt 
Q 8Nm 
Q Quantity: 7 


24 - Engine Mount Bracket 


25 - Bolt 
Q 45 Nm 


2.4 Cylinder Block and Components 


1 - Knock Sensor 1 - G61- 


Q To remove, the coolant 
thermostat housing 
must be removed. Refer 
to 
> “4.3 Coolant Thermo- 


stat Housing with Ther- 
mostat’, page 139. 


Q Contacts are gold plat- 
ed. 
2 - Bolt 
ün 20 Nm 
Q The tightening specifi- 
cation affects the func- 
tion of the knock sensor. 
3 - Knock Sensor 2 - G66- 


Q It is necessary to re- 
move the oil filter brack- 
et first in order to re- 
move the knock sensor 
2. Refer to 
> “5.3 Oil Filter Brack- 


et”, page 117. 


Q Contacts are gold plat- 
ed. 


4 - Wire Bracket 
5 - Bolt 
6 - Wire Bracket 
T - Bolt 


8 - Gasket 
Q Always replace. 


15 14 13 
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9 - Oil Filter Bracket 


LJ Overview. Refer to 
5 ^2.3 OII Filter Bracket; paagev105.. 


10 - Bolt 
LU) 15 Nmefan additional 90° (1/4) turn. 
U Always replace. 
11 - Intake Manifold Support 
12 =Bolt 
13 - Bolt 
O 10Nm 
14 - Engine Speed Sensor - G28- 
15 - Seal 
LY Always replace. 
16 - Bolt 
O 15 Nm 


17 - Coolant Thermostat Housing with Coolant Thermostat 
LY Removing and installing. Refer to > “4.3 Coolant Thermostat Housing with Thermostat”, page 139. 





18 - O-Ring 
& Always replace. 
19 - Bolt 
U 40Nm 
fal 
20 - Accessory Bracket ha 


Fig. "Accessory Bracket Bolt Tightening Sequence” , page 19. 





Q Bolt tightening sequence. Refer tb. * 
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2.5 Sealing Flange Overview 





1 - Bolt 
L) 90 Nm + an additional 
90° (1/4) turn. 


2 - Crankshaft Toothed Belt 
Gear 
3 - Bolt 

O 15Nm 


4 - Seal 


LJ Do not lubricate the lip 
on the seal with oil or 
grease. 


LY Removing and instal- 
ling. Refer to 
> “5.2 Crankshaft Seal 
Belt Pulley Side”, 
page 35. 


5> Sealing Flange, Belt Pulley 
Side 





Q Must be seated on the 
alignment pins. 


Cb Removing and instal- 
ling. Refer to 


$ “5.3 Sealing Flange, 
Belt Pulley Side”, 
pag& 37 . 


Q To remove and install, 
remove the-oil pan. 
6 - Cylinder Block 


Q Oil pump with balance 
shaft gear removing and 
installing. Refer to T 


> “5.2 Oil Pump with 
Balance Shaft Drive” 


page 113. 
Q Crankshaft overview. Refer to > “2.6 Crankshaft Overview”, page 26 . 
Q Piston and connecting rod overview. Refer to 
> “2.7 Pistons and Connecting Rod Overview”, page 28 . 
7 - Bolt 
LY 60 Nm + an additional 90° (1/4) turn. 
LY Always replace. 








8 - Flywheel/Drive Plate 
Q Flywheel removing and installing. Refer to > “5.5 Flywheel”, page 40. 
Q Drive plate removing and installing. Refer to > “5.6 Drive Plate”, page 41 . 


9 - Intermediate Plate 
Q Must be seated on the alignment sleeves. 
LY Be careful not to damage or bend it when installing. 
10 - Sealing Flange, Flywheel Side 
Q With the seal. 
Q Always replace as a complete unit. 
Q Removing and installing. Refer to > “5.4 Sealing Flange, Flywheel Side”, page 40 . 
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11 - Diamond Disc 

LY Always replace. 





2.6 Crankshaft Overview 


(à) Note 


* Before removing the crankshaft, prepare for appropriate stor- 
age, so that the sensor wheel -item 4- does not make contact 
or become damaged. 


* The engine is to be secured to the Engine and Transmission 
Holder - VAS6095- when performing assembly work. 


(à) Note 


On vehicles with a Direct Shift Gearbox (DSG®), a needle bearingmust be installed in the rear of the crankshaft. 


1 - Bolt 
Q £65 Nm + an additional 
90° (1/4) turn. 
Ə Always replace. 
Q Fully threaded. 


Q Only tighten to 65 Nm to 
measure the radial play. 
Do not tighten to the ad- 
ditional torque angle. 


2 - Bearing Cap 

& Bearing cap 1: Belt pul- 
ley side. 

Lic Retaining tabs on the 
bearing shells and cylin- 
der block/bearing caps 
must align with one an- 
other. 


3 - Screw 


Q 10 Nm + an;additional 
90* (1/4) turn: 


LY Always replace. 


4 - Sensor Wheel 


LJ For the engine speed 
sensor. 


Q Replace the sensor 
wheel every time the 
screws are loosened. 


Q Only possible to install 
in one position - Bores 
are offset. 


LY Removing and instal- 
ling. Refer to 
> “5.7 Sensor Wheel” 


page 43. 
5 - Crankshaft 
Q Axial play: 





MN T3-10137 
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New: 0.07 to 0.23 mm 
Wear limit: 0.30 mm 


UY Check the radial clearance using Plastigage®: 
0.017 to 0.037 mm 


Wear limit: 0.07 mm 


Q Do not rotate the crankshaft when measuring the radial play. 


LY Crankshaft dimensions. Refer to = “3.1 Crankshaft Dimensions”, page 30. 
Q Removing and installing/the needlesbearing (on a DSG® only). Refer to 
> “5.8 Crankshaft Needle Bearings", page 43,, 
6 - Thrust Washers 
LY For bearing 3. 


7 - Bearing Shell, for the Cylinder Block 
U<With a lubricating groove. 
Q Identification for replacement part ordering. Refer to 


=> “1.1 Upper Crankshaft Bearing Identification", page 15. 


Q Do not interchange used bearing shells (mark them). 


8 - Sprocket 
L For the oil pump drive. 


9 - Bearing Shell, for the Bearing Cap 


LY Without a lubricating groove. 
Q Do not interchange used bearing shells (mark them). 


m Ps 
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2.7 Pistons and Connecting Rod Overview 





1 - Bolt 


LJ 30 Nm + an additional 
90° (1/4) turn. 


Q Always replace. 


L} Lubricate the threads 
and contact surface. 


Q Tighten to 30 Nm to 
measure the radial play, 
do not tighten the addi- 
tional torque. 


2 =Bolt with Pressure Relief 
Valve 


Le 27 Nm 


Q ?Opening pressure 1.3 to 
£.6 bar (18.85 to 23.2 
pSi) pressure. 


3 - Oil Spray Jet 
Q For the piston cooling. 


4 - Connecting Rod Bearing 
Cap 
LJ Pay attention to the in- 
stalled position 


Q Due to the separation 
procedure (cracking) of 
the connecting rod, the 
cap only fits in one posi- 
tion and only to the cor- 
responding connecting 
rod. 


Q -B-is the affiliation to the 
cylinder mark. 


Q Installed position: Marks 
-A- point to the belt pul- 
ley side. 





5 - Bearing Shell 
UY Note the installed position. Refer to > “1.3 Bearing Shell, Installed Position”, page 16 . 
LJ Do not interchange used bearing shells. 
Q Axial play: 
New: 0.10 to 0.35 mm 





Wear limit: 0.4 mm 
LY Measure radial clearance using Plastigage®: 
New: 0.02 to 0.06 mm 


Wear limit: 0.09 mm 
LY Do not rotate the crankshaft when checking the radial clearance. 


6 - Connecting Rod 

With a cracked bearing cap. 

Only replace as a set. 

-B- is the affiliation to the cylinder mark. 

Installed position: Marks -A- point to the belt pulley side. 


Separating the new connecting rod. Refer to = “1.2 Connecting Rod, Separating New”, page 15. 


LI E! ££ tJ 


28 Rep. Gr.13 - Crankshaft, Cylinder Block 





Eos 2006 > , Golf 2004 > , Passat 2006 > WY 
Engine Mechanical, Fuel Injection and Ignition - Edition 08.2014 — ! 
7 - Circlip 
8 - Piston Pin 


If difficult to move, heat the piston to 60° C (140° F). 

LY Remove and install using a Pilot Drift - VW222A- . 
9 - Piston 

Checking. Refer to 2 Fig. "Piston, Checking" , page 32. 

Mark the installed position and cylinder allocation. 
The arrow on the piston face points toward the belt pulley side. 
Install using a piston ring compressor. 
Cylinder bore checking. Refer to ^ Fig. "Cylinder Bore, Checking" , page 32. 
For the correct piston and cylinder dimensions. Refer to 


=> "4.1 Piston, Rings and Cylinder Bore, Checking", page 31 . 
Removing and installing. Refer to = “5.9 Piston”, page 44 . 


COCCDUODUDLU 


L 


10 - Piston Rings 

Offset gaps by 120°. 

Use piston ring pliers for removal and installation. 
Marks face toward the piston crown. 


Checking the ring gap. Refer to 2 Fig. "Piston Ring Gap, Checking" , page 31. 
Checking the piston ring groove clearance. Refer to 


5 Fig. "Piston Ring Groove Clearance, Checkin age 31. 


OOOD 
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3 Specifications 
> “3.1 Crankshaft Dimensions”, page 30 


> “3.2 Fastener Tightening Specifications”, page 30 
3.1 Crankshaft Dimensions 


(Dimensions are in mm) 


Honing Dimen- | Crankshaft Bearing | Connecting Rod Bear- 
sion Pin Diameter ing 
Pin | PinDiameter | 
Basic dimension?) dimension 5400  -0017 | -0.017 47.80 -0.022 
-0.037 -0.042 


1st oversize 53.75 -0.017 47.55 -0.022 
-0.037 -0.042 


2nd oversize 53.50 D o 47.30 022 
.042 

Stage III 53.25 -0.017 47.05 -0.022 
-0.037 -0.042 


3.2 Fastener Tightening Specifications 





Accessory Bracket Bolt Tightening Sequence and Specification 


— Tighten thesaccessory bracket bolts in the sequence shown to 
40 Nm. 





30 Rep. Gr.13 - Crankshaft, Cylinder Block 





vy 
Eos 2006 > , Golf 2004 > , Passat 2006 > Wy 
Engine Mechanical, Fuel Injection and Ignition - Edition 08.2014 "=" 


4 Diagnosis and Testing 
2 "4.1 Piston, Rings and Cylinder Bore, Checking", page 31 
4.1 Piston, Rings and Cylinder Bore, Check- 


Ing 
Piston Ring Gap, Checking 





Special tools and workshop equipment required 
* Feeler Gauge 


— Insert the ring.into the lower cylinder bore at a right angle from 
above, approximately 15 mm from the cylinder edge. 


Piston Ring Gap 
New Wear limit 


0.20...0.40 
m 











Oil scraping ring mm | 0.25...0.50 AEN  — A 


Piston Ring Groove Clearance, Checking 


V13 - 0687 





Special tools and workshop equipment required 
iy 


* Feeler Gauge En 





— Clean the groove for the;ring before checking: 


Piston Ring Ring to Groove Clearance 
New Wear limit 








0.06...0.09 
Oil scraping ring mm | 0.03...0.06 
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Piston, Checking 





Special tools and workshop equipment required 
* Micrometer 75-100 mm - VAS6071- 


— Take the measurement approximately 10.4nm from the lower 
edge of the piston skirt and offset 90° to’ the piston axis. 


Deviation from nominal dimension: Max. 0.04 mm 


Cylinder Bore, Checking 








Special tools and workshop equipment required 
@ Cylinder Gauge - VAS6078- or à 
Inside Micrometer Set 18-100 mm - US1033/S- ~- 


— Measure diagonally at 3 positions transversely -A- and longi- 
tudinally -B-. 


Deviation from nominal size: Max. 0.08 mm. 


(à) Note 


The cylinder bore measurement must not be performed if the cyl- 
inder block is secured to the assembly stand using the Engine 
and Transmission Holder - VAS6095- , since inaccurate meas- 
urements are possible. 
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Piston and Cylinder Dimensions 


/N Caution 


Do not bore, hone, grind or rework the cylinder bores with shop 
tools. Reworking damages the surface of the cylinder bore. 


Piston Diameter| Cylinder Bore 
Diameter 


* ! Dimensions are without the graphite coating (0.02 mm thick). 
The graphite coating wears off. 
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5 Removal and Installation 


> “d.1 Ribbed Belt”, page 34 

> “5.2 Grankshaft Seal, Belt Pulley Side”, page 35 
> "5.3, Sealing Flange, Belt Pulley Side”, page 37 
= “3.4 Sealing Flange, Flywheel Side”, page 40 
=> “525 Flywheel”, page 40 

5 "&:6 Drive Plate", page 41 

=> “&:7 Sensor Wheel’, page 43 

2 "5:9 Crankshaft Needle Bearings”, page 43 

> “5.9 Piston”, page 44 

5.1 Ribbed Belt 

Special tools and workshop equipment required 
* Locking-Pin - T10060A- 

Removing 


- Remove the noise insulation. Refer to ond: the following:. 





Eos. Refer to > BodyoExterior; Rep. Gr. 505 Removaland 
Installation . 


GTI and Passat. Refer to > Body Exterior; Rep. Gr. 50 ; De- 
scription and Operation . 


— Mark the rotation direction of the used ribbed belt, if reinstalling 
later. 


with an Evaporative Emission (EVAP) Canister Inside the Engine 
Compartment 


— Disengage the EVAP canister and move it to the side. 
Continuation for All 


— Rotate the belt tensioner in the direction of -arrow- to release 
the tension on the ribbed belt. 


— Secure the tensioner using the Locking Pin - T10060A- . 
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— Remove the ribbed belt. 
Installing 
— Install in the reverse ordérof removal. Note the:following: 


(à) Note 


@ /f reinstalling the used belt, look for the rotation direction 
marked earlier and make sure It is routed correctly over the 
belt pulleys. 


* foute the belt over the Air Conditioning (A/C) compressor last. 
After the belt is installed, always perform the following: 


> Start the engine and check the belt running. 





5.2 Crankshaft Seal, Belt Pulley Side 
Special tools and workshop equipment required 

Seal Remover - 3203- 

Counter Support - 3415- 

Assembly Tool - T10053- 

Torque Wrench (5-50 Nm) - VAG1331- 

Torque Wrench (40-200 Nm) - VAG1332- 

Removing 


— Remove the ribbed belt. Refer to 
> “5.1 Ribbed Belt’, page 34. 


— Remove the toothed belt. Refer to one of the following: 


> “4.4 Toothed Belt, with a Divided Toothed Belt Guard”, page 
72. 


© © 9 9 9 


> “4.3 Toothed Belt, without a Divided Toothed Belt Guard" 
page 63. 
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— Remove the crankshaft toothed belt gear. To do this, secure 
the toothed belt gear using the Counter Support - 3415- . 


— To guide the seal puller, thread the toothed belt gear bolt into 
the crankshaftby hand until seated. 


— Unscrew the inner portion of the Seal Remover - 3203- nine 
turns (approximately 20 mm) from the outer portion and secure 
it with the knurled thumb screw. 


— Grease the threaded head on the Seal Remover - 3203- , po- 
sition and forcefully screw as far as possible into the seal. 


— Loosen the knurled thumb screw and turn the inner portion 
against the crankshaft ‘until the seal is pulled out. 


Installing f- 3 


— Wipe off any oil on the crankshaftjournal with a clean dlo 


— Position the Guide Sleeve - T10053/1- onto the journal. 


— Slide the dry seal over the guide sleeve and onto the crank- 
shaft journal. 
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— Pressin the seal using the Assembly Tool - T10053- and Bolt 
- T10053/2- (M16 x 1.5 x 60) until seated. 


d Note 


The contact surface between the toothed belt gear, the dia- 
mond disc and the crankshaft must be free of oil. 


* The toothed belt gear bolt must be replaced. 


@ The threads and shoulder must be free of oil and grease. 


— Install the crankshaft toothed belt gear)-2-with the diamond 
disc -3- and tighten the bolt -1- hand tight. 


— Secure the crankshaft toothed belt gear using Counter Sup- 
port - 3415- . 


— Tighten the new toothed belt gear bolt to 90 Nm + an additional 
90° (1/4) turn, the. additional turn may occur in several steps). 


Further installation isin reverse order of removal. 


To install the toothed belt and adjust the valve timing. Refer to 
one of the following: 





Refer to 

=> “4.4 Toothed Belt, withra Divided Toothed Belt Guard”, page | 
is. 

Refer to -a 






> “4.3 Toothed Belt, without a Divided Toothed Belt Guar 
page 63. 


53 Sealing Flange, Belt Pulley Side 


Special tools and workshop equipment required 


* Counter Support - 3415- 

* Assembly Tool - T10053- 

* Torque Wrench (5-50 Nm) - VAG1331- 

* Torque Wrench (40-200 Nm) - VAG1332- 
* Hand Drill with Plastic Brush Attachment 
* Silicone Sealant - D 176 404 A2- 

* Flat Scraper 

Removing 


— Remove the ribbed belt. Refer to 
> “5.1 Ribbed Belt’, page 34. 


— Remove the toothed belt. Refer to one of the following: 
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Refer to 
5 "4.4 Toothed Belt, with a Divided Toothed Belt Guard”, page 
72. 





Refer to 
> “4.3 Toothed Belt, without a Divided Toothed Belt Guard” 


page 63. 
— Rotate the crankshaft back just a little. 





— Remove the crankshaft toothed belt gear. To.do this, secure 
the toothed belt gear using the Counter Support - 3415- . 


— Drain the engine oil. 
— Remove the oil pan. Refer to 2 "5:1 Oil Pan", page 111. 
— Remove the sealing flange bolts. 


— Remove the sealing flange. Ifnecessary use a rubber hammer 
and tap it gently. 


— Scrape off any sealant stilton the cylinder block using a flat 
blade scraper. 


N13+0401 





— Cover the seal with a clean cloth. 


(à) Note 


Remove the seal if replacing tt. 


— Remove any sealant still on the sealing flange using a rotating 
plastic brush. Wear protective-eyewear. 


— Clean the surfaces. They must be free of oil and grease. 


Installing 


A17-0030 
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— Cutthe sealant tube nozzle at the front mark (nozzle diameter: 
approximately 3 mm). 


— Apply a sealant bead of approximately 2 to 3 mm as shown 
-arrows- onto the clean sealing surface of the sealing flange. 


d Note 


Cover the seal with a clean cloth before applying the séalant 
bead. 


€ The sealant bead must not be thicker than 2 to 3 mm or the 
excess sealant could get into the oil pan and clog the oil intake 
pipe strainer. 


* Note the expiration date of the sealant. 


¢<The sealing flange must be installed within 5 minutes after ap- 
plication of the silicone sealant. 


* To position the sealing flange with the seal installed, use the 
Guide Sleeve - T10053/1- . 


@ After installing, allow the sealant to dry for approximately 30 
minutes. Only after then may the engine oil be added. 


— Position the sealing flange immediately and lightly tighten all 
bolts -arrows-. 


— ‘fighten the sealing flange bolts in a diagonal sequence. Tight- 
éhing specification: 15 Nm 


— Remove the excess sealant. 


— Installsthe oil pan. Refer to > “5.1 Oil Pan”, page 111. 


- Install the’seal, if necessary. Refer to {<} 


"oe Crankshaft Seal, Belt Pulley Si A x age 35. 


d Note 


The contact surface between the toothed belt gear, diamond 
disc and crankshaft must be free of oil. 





@ The toothed belt gear bolt must be replaced. 


@ The threads and shoulder must be free of oil and grease. 


— Install the crankshaft toothed belt gear -2- with the diamond 
disc -3- and tighten the bolt -1- hand tight. 
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— Secure the toothed belt gear using the Counter Support - 
3415-. 


— Tighten the new toothed belt gear bolt to 90 Nm + an additional 
90° (1/4) turn, (the additional turn may occur in several 
stages). 


Further installation is in the reverse order of removal. 


To install the toothed belt and adjust the valve timing’Refer to 
one of the following: 


Refer to | | 
LT Toothed Belt, with a Divided Toothed Bélt Guard", page 7 A 
Refer to 


> “4.3 Toothed Belt, without a Divided Toothed Belt Guard" 
page 63. 





5.4 Sealing Flange, Flywheelk:Side 
Removing 

— Remove the transmission. 

— Remove the flywheel. 

— Remove the oil pan. Refer to = “5.1 Oil Pan”, page 111 . 
— Remove the sealing flange bolts -arrows-. 


Installing 


(à) Note 


Do not additionally lubricate or grease the sealing lip of the seal! 
— Clean the sealing surfaces. They must be free of oil and 
grease. 


— Before installing, remove any remaining oil from the end of the | N13-10128 
crankshaft with a clean cloth. 





— Toinstall, use the support sleeve provided. The support sleeve 
may only be removed after the sealing flange has been slid 
onto the crankshaft pin. The sealing flange sits on the align- 
ment pins. 


— Tighten the bolts -arrows- to 15 Nm. 


— Install the oil pan. Refer to => “5.1 Oil Pan”, page 111. 
Further installation is in the reverse order of removal. 


| N13-10128 





5.5 Flywheel 
Special tools and workshop equipment required 
* Flywheel Retainer - 3067- 
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Removing 


(à) Note 


To prevent damage to the dual-mass flywheel when removing it, 
the bolts -B- must not be removed using an air powered ór impact 
wrench. Only removing the bolts -B- by hand is permitted. 


— Rotate the dual-mass flywheel -A- so that the bolts -B- are 
centered with the holes -arrows-. 


— When removing the bolts -B-, make sure that the bolt head is 
not jammed on the flywheel. 


— Install the FlywheebRetainer - 3067- in the hole on the cylinder 
block. 


— Mark the flywheel to the engine. 


— Remove the flywheel. 
Installing 
Install in reverse order of removal. Note the following: 


— Replace the flywheel bolts. 


Tightening Specification 






Dual-mass flywheel to crankshaft 60 + 90° tes 


1 90? corresponds to a 1/4 turn i 


A13-0570 





5.6 Drive Plate 

Special tools and workshop equipment required 
@ Flywheel Lock Adapter - VW558- 

* Depth Gauge 

* M8 x45 Bolt and Two M10 Nuts 

Loosening and Tightening 


— Secure the Flywheel Lock Adapter - VW558- to the drive plate 
with the M8 x 45 bolt. Insert two M10 nuts between the flywheel 
lock adapter and the drive plate. 
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Installed location of the flywheel lock adapter: -A- to loosen, -B- 
to tighten. 


Installing 


— Setthe drive plate in place, use the washer with notches -1-. 
— Install new bolts -3- and tighten them to 30 Nm. 


— Check the dimension -a- at three points and calculate the 
mean value. 


Specified value: 19.5 to 21.1 mm 


(à) Note 


This is measured through the hole in the drive plate to the ma- 
chined surface of the cylinder block. 


If the specification is not obtained: 


— Remove the drive plate and install the shim -2-. Tighten the 
bolts -3- again to 30 Nm. 


— Tighten the bolt to 60 Nm + an additional 90° (1/4) turn, (the 
additional turn may occur in several stages). 
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5.7 Sensor Wheel 


— Always replace the sensor wheel -2- whenever the screws 
-1- are removed. 


d Note 


After tightening the screws a second time, the attachment 
Eo of the screws for the sensor wheel are so deformed that 
the screw heads -arrows- lie on the crankshaft -3- and the 
sensor wheel is loose underneath the screws. 


€* /nstallation of the sensor wheel is only possible in one position, 0o; 
the bore holes are shifted. — 





5.8 Crankshaft Needle Bearings 

Only for Vehicles Equipped with a Direct Shift Gearbox (DSG®) 
Special tools and workshop equipment required 

Puller - T10055- 

Adapter - T10055/3- 

Centering Mandrel - 3176- 

or Drift - VW207C- 

Puller, for example, Kukko Extractor 14.5-18.5 mm - 21/2- 


Removing 


© 9 9 9 9 


— Remove using a standard puller, for example, Kukko extractor 
14.5-18.5 mm - 21/2- -arrow-, the Adapter - T10055/3- and the 
Puller - T10055- . 


Installing 


(à) Note 


The síde óf the needle bearing with writing on it must be readable — E P T10055/3 
when installed. H B 


— Drive in the bearing using the Drift - VW207C- or the Centering 
Mandrel - 3176- . 


[ v13-0446 | 





] 
3 


E»: 
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Installed depth dimension -a- = 2 mm 





5.9 Piston 

Special tools and workshop equipment required 

* Piston Installation Tool 82.5:mm Bore - SET850- 
* Pilot Drift - VW222A- 





Removing 


— Remove the cylinder head. Refer to 
> “4.2 Gylinder Head”, page 58 . 


— Removethe oil pan. Refer to = “5.1 Oil Pan”, page 111. 


— Remove the oil pump with balance shaft gear. Refer to 
> “5.2 Oil Pump with Balance Shaft Drive”, page 113 . 


— Mark the installed position and cylinder allocation 





— Mark the installed position and connecting rod cylinder, see 
-item 6- in the = 
> “2.7 Pistons and Connecting Rod Overview" e 28. 





— Remove the connecting rod bearing cap and pull the,piston 
and connecting rod upward. 


(à) Note 


Heat the piston to approximately 60 °C (140° F) If it is difficult to 
move the piston pin. 

— Remove the circlip from the piston pin. 

— Remove the piston pin using the Pilot Drift - VW222A- . 
Installing 

Install in the reverse order of removal. Note the following: 


e Tightening specifications. Refer to 
> “2.7 Pistons and Connecting Rod Overview”, page 28 . 
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(à) Note 


@ Replace any bolts that were tightened to an additional torque 
angle. 


* The arrowon the piston face points toward the belt pulley side. 


@ Offset the piston ring gap by 120°. 


— Coat the contact surfaces on the bearing shells with oil. 


— Install the piston using the Piston Installation Tool 82.5 mm 
Bore - SET850- . Pay attention to the installed position see 
-item 6- in the 
> “2.7 Pistons and Connecting Rod Overview”, page 28 . 

— Install the connecting rod bearing cap. Pay attention to thein- 
stalled position see -item 6- in the 


=> “2.7 Pistons and Connecting Rod Overview", page 28 . 


— Install the cylinder head. Refer to 
=> “4.2 Cylinder Head”, page 58< 


— Install the oil pump with the.balance shaft gear. Refer to 
> “5.2 Oil Pump with Balance Shaft Drive”, page 113. 
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6 Special Tools 

Special tools and workshop equipment required 

@ Micrometer 75-100 mm - VAS6071- 

* Cylinder Gauge - VAS6078- 

* Adapter - T10055/3- 

* Drift - VW207C- 

* Kukko Extractor 14.5-18.5 mm - 21/2- 

* Piston Installation Tool 82.5 mm Bore - SET850- 
* Puller - T10055- 


W00-0988 


* Locking Pin - T10060A- 
110060 A 


WO0-10235 


€ Pilot Drift - VW222A- 
VW 222 A 


S 


"a 
ul 


: 
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* Flywheel Lock Adapter - VW558- 


* Flywheel Retainer - 3067- 





* Centering Mandrel - 3176- 
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Seal Remover - 3203- 
Counter Support - 3415- 
Assembly Tool - T10053- 


Torque Wrench (5-50 Nm) - 
VAG1331- 


* Torque Wrench (40-200 
Nm) - VAG1332- 


© € 9 9 


T10053 


V.A.G 1332 
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15- Cylinder Head, Valvetrain 


1 Description and Operation 


> “1.1 Cylinder Head Overview’, page 49 





> “1.2 Valvetrain Overview’, page 51 





1.1 Cylinder Head Overview 


(à) Note 


@ When installing a replacement cylinder head, all of the contact 
surfaces between the hydraulic lash adjusters, roller rocker 
arms and cam running surfaces on the camshaft must be lu- 
bricated before installing the cylinder head cover. 


* The plastic protectors installed to protect the open valves must 
only be removed immediately before installing the cylinder 
head. 


@ Replace the cylinder head bolts. 


@ /fthe cylinder head Is.going'tobe-replaced, then it is also nec- 
essary to replace-all the coolant. 
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1 - Bolt 
L) 10Nm 


2 - Cylinder Head Cover 


LY Removing and instal- 
ling. Refer to 
> “4.1 Cylinder Head 
Cover”, page 57 . 


3 - Gasket 


Q Replace if damaged or 
leaking. 





4 - Crankcase Ventilation 
Valve 


5 - Cap 
6 - Gasket 


Q Replace if damaged or 
leaking. 


7 - Bolt 
Q 4Nm 


8 - Cylinder Head Cover Seal 


Q Replace if damaged or 
leaking. 


9 - Vacuum Pump 
UO 9Nm 


10 - Bolt 
Q 4Nm 


11 - Camshaft Adjustment 
Valve 1 - N205- 


Q Removing and instal- 
ling. Refer to 


> “4.8 Camshaft Adjust- 
ment Valve 1 N205” 


page 90. 

12 - Seal 

LY Always replace. 
13 - Bolt 

UO 10 Nm 
14 - Wire Bracket 
15 - Seal 

Q Replace if damaged or leaking. 
16 - Bolt 

Q 10 Nm 
17 - Housing 
18 - Gasket 

Q Always replace. 








19 - Transport Strap 


20 - Bolt 
LY 25 Nm 


21 - Stud Bolt 
LY 10 Nm 
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Q For the intake manifold. 
22 - Partition Plate 
23 - Cylinder Head Gasket 


LY Always replace. 
LY Note the installed positions The part number faces the’cylinder head. 


24 - Bolt 
O 10Nm 
25 - Camshaft Position Sensor - G40- 
26 - Seal 
27 - Stud Bolt 


L) 10Nm 
L} For the toothed belt tensioner. 


28 - Stud Bolt 
LY 20Nm 
LJ For-the exhaust manifold. 


29 - Bolt 
UY 40 Nm + an additional 180° (1/2) turn. 
L) Always replace. 
Q Follow the loosening/tightening sequence. Refer to > “4.2 Cylinder Head”, page 58 . 


Checking the Cylinder Head for Distortion 


— Check the cylinder head at multiple points for distortion using 
a Straight Edge 500, mm - VAS6075- and | v AM 


* Maximum permissible distortion: 0.1 mm 





p 
— Replace the cylinder head if thesmaximum distortion is.exéee- 
ded. 





1.2 Valvetrain Overview 


d Note 


Cylinder heads with cracks between the valve seats, or be- 
tween the valve seat and the spark plug threads, can continue 
fo be used without reducing the service life, as long as the 
cracks have a MAX. width of 0.3 mm, or only the first 4 threads 
of the spark plug threads are cracked. 


* Thecylinder head and guide frame must be replaced together. 


* Do not start the engine for approximately 30 minutes after in- 
stalling the camshafts. The hydraulic lash adjusters must seat 
themselves (otherwise the valves will crash into the pistons). 


@ After working on the valvetrain and hydraulic lash adjusters, 
carefully rotate the crankshaft by hand at least 2 full revolu- 
tions before starting to be sure that valves do not strike the 
pistons. 


@ Always replace the gaskets and seals. 
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1 - Bolt 


L) 50 Nm -* an additional 
180° (1/2) turn. 


Q Always replace. 
LJ Use the Retainer - 3036- 
to loosen and tighten. 
2 - Camshaft Sprocket 
LJ Use the Retainer - 3036- 
to loosen and tighten. 
3 - Seal 


LY Removing and instal- 
ling. Refer to 
> “4.6 Exhaust Cam- 


shaft Seal”, page 85. 
4 - Cylinder Head 


5 - Valve Guide 


Q Checking. Refer to 
=> "3.2 Valve Guide 


Checking”, page 56 . 
6 - Valve Stem Seal 


LY Removing and instal- 
ling. Refer to 
> “4.5 Valve Stem 


Seals”, page 82. 
7 - Valve Spring 





8 - Spring Seat 
9 - Valve Retainer 


10 - Hydraulic Lash Adjuster 
Q Do not interchange. 


L} Lubricate the contact A107 73 


surface. 





11 - Woodruff Key i 
Q Make sure it is secure. — 
12 - Exhaust Camshaft 
LY Check the radial clearance using Plastigage®: (roller rocker arm removed) wear limit: 0.1 mm. 
Q Runout: Max. 0.035 mm. 
13 - Guide Frame 
Q With integrated camshaft bearings. 
LY Clean the sealing surface, reworking is not permitted. 
Q Remove the old sealant residue. 
14 - Bolt 
UY 8 Nm + an additional 90° (1/4) turn. 
Q Always replace. 
15 - Camshaft Adjuster 
Q Removing and installing. Refer to > “4.7 Camshaft Adjuster’, page 87 . 
16 - Bolt 
Q 20 Nm + an additional 45° (1/8) turn. 
Q Always replace. 
LY Use the Camshaft Clamp - T10252- to loosen and tighten. 
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17 - Intake Camshaft 
LY Check the radial clearance using Plastigage®: Wear limit: 0.1 mm. 
Q Runout: Max. 0.035 mm. 


18 - Chain Tensioner 
LY Before removing, secure using the Locking Pin - T10115-. 


19 - Drive Chain 
Q Removing and installing. Refer to > “4.7 Camshaft Adjuster’, page 87 . 
Q Check for wear. 
20 - Bolt 
(Q 10. Nm 
21 - Bolt 
a 10Nm 
22 - Camshaft Position Sensor - G40- 
23 - Exhaust Valve 
LJ Do not rework, only hand lapping is permitted. 
LJ For the correct valve dimensions. Refer to > “2.1 Valve Dimensions”, page 54 . 
Q Valve guide, checking. Refer to > "3.2 Valve Guide, Checking", page 56. 
24 - Intake Valve 
Q Do not rework, only hand lapping is permitted. 
LJ For the correct valve dimensions. Refer to = “2.1 Valve Dimensions”, page 54 . 
Q Valve guide, checking. Refer to > "3.2 Valve Guide, Checking", page 56 . 
25 - Cap 
Q Always replace. 
LY Removing: Insert a screwdriver into the center and pry out: 
Q Installing: Do not use sealant, press in 1 to 2 mm using the Thrust Piece - 3334- . 


) 
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2 Specifications 


=> “2.1 Valve Dimensions”, page 54 





=> “2.2 Fastener Tightening Specifications’, page 54 





2.1 Valve Dimensions 


Intake and exhaust valves must not be refaced by grinding. Only 
hand lapping is permitted. 


Intake Valve Exhaust Valve 


33.75 to 33.95 27.90 to 28.10 
a 
b 


103.97 101.87 






2.2 Fastener Tightening Specifications 
Cylinder Head Cover Bolt Tightening Sequence and Specification 


— Tighten the cylinder head cover bolts in the sequence shown 
and in stages to 10 Nm 


Cylinder Head Bolt Tightening Sequence and Specification 


— Tighten the cylinder head bolts in the sequence shown as-fol- 
lows: 


e Tighten the bolts a first pass to 40 Nm 
e Tighten the bolts a second pass an additional 90° (1/4) turn 
e Tighten the bolts a final pass an additional 90° (1/4) turn 





Guide Frame Bolt Tightening Sequence and Specification 


— Gently tighten the bolts working from the inside toward the 
outside in several stages. 


— Then tighten the bolts in the designated sequence to 8 Nm + 
an additional 90° (1/4) turn. 





54 Rep. Gr.15 - Cylinder Head, Valvetrain 





Eos 2006 > , Golf 2004 > , Passat 2006 > Wy 
Engine Mechanical, Fuel Injection and Ignition - Edition 08.2014 | 


3 Diagnosis and Testing 


=> "9.1 Compression, Checking", page 55 

=> "3.2 Valve Guide, Checking”, page 56 

3.1 Compression, Checking 
Special tools and workshop equipment required 
Spark Plug Removal Tool - 3122B- 

Ignition Coil Puller - T40039- 

Torque Wrench (5-50 Nm) - VAG1331- 
Compression Tester - VAG1763- 

Adapter - VAG1381/5A- 


Test Conditions 


© > 9 9 9 


e Engine oil temperature must be at least 30^ C (86° F). 
e Voltage supply is OK. 
Procedure 


— Remove the engine cover/upper air filter housing. Refer to 
=> "5.1 Engine Cover/Upper Air Filter Housing", page 277 . 


— Remove the ignition coils with power output stage. Refer to 
=> “4.1 Ignition Coil with Power Output Stage”, page 321. 


— Remove the spark plugs using the Spark Plug Removal Tool 
2 


— Check the compression using the Compression Tester - 
VAG1763- and Adapter - VAG1381/5A- . V.A.G 1381/5A V.A.G 1763 


(à) Note 


Using the compression tester. Refer to the Operating instructions. 


— Have a second technician operate the starter. 


— Operate the starter until the tester shows no further pressure | 
increase. V.A.G 1381/1 





Compression Pressure 


Engine Code New WearLimit |Difference Be- 
Positive Pres- | Positive Pres- | tween Cylin- 
sure sure ders 
Positive Pres- 


| SUE | 


 11.0to 14.0 | | 7.0bar | Max. 3.0 bar 
bar (160 to 203) (101.52 psi) (43.5 psi) 
psi) 


— To conclude work, check the Diagnostic Trouble Code (DTC) 





memory of the Engine Control Module (ECM), erase all DTC isp 
entries which may have occurred during the tests and repairs. e 


(à) Note 


uos a readiness code if the DIC memory was erased. Refer 
o “Guided Function” in the vehicle diagnostic tester. 
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3.2 Valve Guide, Checking 
Special tools and workshop equipment required 
* Dial Gauge 

* Dial Gauge Holder - VW387- 


— Insert the new valve into the guide. The tip of the valve stem 
must seal with the guide. Due to the slight difference in stem 
dimensions, ensure that only an intake valve is used in the 
intake guide and an exhaust valve in the exhaust guide. 


— Determine the tilt clearance. Wear limit: 0.8 mm 
If the tilt clearance is exceeded: 


— Replace the cylinder head. 


V15 -0249 
A 
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4 Removal and'Installation 


> "4.1 Cylinder Head Cover', page 57 
> “4.2 Cylinder Head, page 58 


‘ 


=> “4.3 Toothed Belt, without a Divided Toothed Belt Guard”, page 
63 


5 "4.4 Toothed Belt, with a Divided Toothed Belt Guard" 
page 72 


> “4.5 Valve-Stem Seals”, page 82 

=> “4.6 Exhaust Camshaft Seal”, page 85 

=> “4.7 Camshaft Adjuster’, page 87 

= “4.8 Camshaft Adjustment Valve 1 N205", page 90 


=> “4.9 Camshafts”, page 91 

4.1 Cylinder Head Cover 
Special tools and workshop equipment required 
@ Spring Type Glip Pliers - VAS6499- 

* Ignition Coil Puller - T40039- 


Removing 





— Remove the engine cover/upper air filter housing. fer to 





— Remove the bolts -arrows-. 


— Remove the ignition coils with power output stage. Refer to 
=> “4.1 Ignition Coil with Power Output Stage”, page 321. 


— Disconnect the Evaporative Emission (EVAP) line from the 
cylinder head cover -1-. 


— Remove the crankcase ventilation valve bolts -arrows- from 
the cylinder head cover. 


— Remove the vent tube bolts -1-, vent tube and heat shield from 
the turbocharger. 


— Disconnect the vent hose -2- from the cylinder head cover. 


— Loosen the cylinder head cover bolts starting from the outside 
and working toward the inside. 
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— Remove the cylinder head:cover. 
Installing 


Install in the reverse order of removal. Note the following: 


(à) Note 


Replace the cylinder head cover seals if they are damaged. 


— Tighten the cylinder head cover bolts following the specified 
sequence in Several steps. 


— Make sure the upper toothed belt guard is installed correctly. 


For the Correct Tightening Specifications. Refer to 


> “1.1 Cylinder Head Overview’, page 49 


Tightening Specifications 


Component Nm | 
Cylinder head cover tóeylinder head 


Toothed belt guard to cylinder block | 101 


1 Install use locking fluid 





4.2 Cylinder Head 

Special tools and workshop equipment required 
Drip Tray - VAG1306- 

Torque Wrench (5-50 Nm) - VAG1331- 
Torque Wrench (40-200 Nm) - VAG1332- 
Spring Type Clip Pliers - VAS5024A- 
Polydrive Bit and Drive Socket - T10070- 
Ignition Coil Puller - T40039- 


/N Caution 


When doing any repair work, especially in the engine compart- 
ment, pay attention to the following due to clearance issues: 


© * 9 9 9 9 


€ Route lines of all types (for example, fuel, hydraulic, Evap- 


orative Emission (EVAP), coolant, refrigerant, brake fluid 
and vacuum) and electrical wiring so that the original path 
is followed. 


To prevent damage to the lines, make sure there is suffi- 
cient clearance to all moving or hot components. 





Removing 


* The engine must be no more than warm to touch. 
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P) 
a 


N 





(à) Note 


@ Allcable ties which are opened or cut off when removing, must 
be replaced in the same position when installing. 

* Change the engine oil if it is dirty. Refer to Maintenance Pro- 
cedures Rep. Gr. 03 Maintenance Procedures. 

— See ifa coded radio is installed. If so, obtain the antitheftcode. 

— Turn off the ignition and disconnect the battery ground cable. 
Refer to 2. Electrical Equipment;.Rep. Gr. 27 ; Removal and 
Installation . 

GTI and Eos 


Remove the plenum chamber bulkhead. Refer to > Body Ex- 
terior; Rep. Gr. 50 ; Description and Operation . 


Continuation for All 


Remove the intake manifold. Refer to 
> “6.3 Intake Manifold”, page 279 . 


Drain the coolant. Refer to 
=> “1.2 Draining and Filling”, page 123 . 


Remove the right front part of the wheel housing liners. 


Remove the front exhaust pipe with catalytic converter. Refer 
to 

> “3.1 Front Exhaust Pipe with Catalytic Converter", 

page 310. 






Remove the charge air hose -arrow- from the charge air c 
er. 
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— Remove the bolts -arrows- and disconnect the charge air pipe. 


— Disconnect all electrical lines from the turbocharger and set 
aside. 


— Remove the oil supply pipe and coolant supply pipe banjo bolts 
-arrows- from the turbocharger. 





Remove the oil return pipe bolts -arrows= from the turbocharg- 
er. 


Remove the bolts -1 and 2- and remove the support for the 
turbocharger. 
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— Remove the battery, battery tray bolts -arrows- and tray. 


| T - : p F 
DED a 


— Disconnect the coolant hoses -1 and 2-. 


— Disconnect all electrical wires required from the cylinder head 
and set aside. 


— Remove the wire bracket bolt -arrow- and move the wiring 
harness on its side. 
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— Remove the coolant connection,bolts -arrows-. 
— Remove the ribbed belt. Refer to 
> “5.1 Ribbed Belt”, page 34 . 


— Remove the Locking Pin - T10060A- from the ribbed belt ten- 
sioner. 





— Remove the toothed belt. Refer to one of the following: 


> “4.4 Toothed Belt, with a Divided Toothed Belt Guard”, page 

T2. 

5 "4.3 Toothed Belt, without a Divided Toothed Belt Guard" x 

pag 63. N15-10185 
— Remove the cylinder head cover. Refer to 

=> “4.1 Cylinder Head Cover”, page 57. 
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— Follow the sequence -1 through 10- for loosening the cylinder 
head bolts. 


(à) Note 


Verify that all hose and line connections to the engine, transmis- 
sion and body have been disconnected. 





— Remove the cylinder head. 


Installing 


d Note 


There must be no oil or coolant in the blind holes for the cyl- 
inder head bolts in the cylinder block. 





@ Only remove the new cylinder head gasket trom its packaging 
immediately before installing. 


@ Handle the new gasket with extreme care. Damaging will lead 
fo leaks. 


@ Replace the cylinder head bolts. 
— Insert clean cloths into the cylinders so that no dirt or abrasive 
powder can get between the cylinder wall and piston. 


— Do not allow dirt or abrasive powder to get into the coolant 
either. 


— Carefully clean the cylinder head and cylinder blocksealing 
surfaces. Avoid introducing scratches or scoring (do not use 
sandpaper with grit below 100). 


— Carefully remove any metal particles,.emery remains and the 
cloths. 


— Inthe event the crankshaft has been rotated in the meantime: 
Set the piston for cylinder 1 to Kop Dead Center (TDC) and 
rotate the crankshaft back again slightly. 


— Install the new cylinder headzgasket. The text (replacement 
part number) must be visible. 

— Note the centering sleeves -arrows- in the cylinder block. 

— Install the cylinder head. 


— Insert the cylinder head bolts and tighten them hand tight. 
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— Then, tighten the cylinder head bolts -1 through 10- in the se- 
quence shown as follows: 


Tighten 
— t Using a torque wrench, tighten the bolts to 40 Nm. 


Using a ratchet, tighten the bolts an additional 90° 
(1/4) turn. 





Using a ratchet, tighten the bolts an additional 90° 
(1/4) turn. 


— Install the cylinder head cover. Refer to 
=> “4.1 Cylinder Head Cover”, page 57 . 


— Install the toothed belt. Refer to one of the following: 
=> “4.4 Toothed Belt, with a Divided Toothed Belt Guard” 
I2. 





> “4.3 Toothed Belt, without a Divided Toothed Belt Guard" 
page 63. 


Further installation is in the reverse order of removal. 





Fill with new coolant. Refer to 
=> “1.2 Draining and Filling’, page 123 . 





4.3 Toothed Belt, without a Divided Toothed 


Belt Guard 
(à) Note 


Vehicles from 01.06 have a new toothed belt guard. Identification: 
The upper toothed belt guard does not have a cover, (see 

-item 25- in the 

> ‘2.2 Toothed Belt, without a Divided Toothed Belt Guard", page 
19 ) and the guard Is divided in the engine mountéracket area. 
Toothed belt, with a divided toothed belt guard removing and in- 
stalling. Refer to 

> “4.4 Toothed Belt, with a Divided Toothed*Belt Guard", 


page 72. 








Special tools and workshop equipment required 
Engine Support Bracket - T10339- 

Insert Pad for Front Fender - T40045- , GTI only 
Adapter - 10-222A/18- , GTI and Eos only 
Bracket For Engine - 10-222A/1- 

Torque Wrench (40-200 Nm) - VAG4332- 
Engine Support Bridge - 10-222A- 


(à) Note 


In order to be able to remove the engine mount bracket, the en- 
gine must be lifted quite far using the Engine Sùpport Bridge - 
10-222A-. To prevent damage to the drive axles from bending 
significantly, it is necessary to disengage the drive axles trom the 
transmission. 


© 9 9 9 9 9€ 


Removing 


— Remove the engine cover/upper air filter housing. Refer to 
5 "5.1 Engine Cover/Upper Air Filter Housing", page 27/7 . 
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/N WARNING 


The fuel system is under pressure! 








€ Always wear protective eyewear and protective clothing to 
prevent injuries.and fuel from coming in contact with your 
skin. 


Before loosening line connections, place a cloth around 
the connection point. Then release pressure by carefully 
pulling off the line. 


For safety reasons, interrupt the current supply to the fuel 
pumpsRefer to > “1.1 Safety Precautions”, page 145 be- 
fore opening the fuel system because the fuel pump is 
activated by the driver door contact switch. 





— Disconnect the lines -1, 2 and 3-. Press the release buttons. 
GTI and Eos 


y 


A / di; 

fu ai p" A10-1623 
Cg / Lbs 
- Remove the breather line -2- Remove the Evaporative Emis- | || aA AR Ee | 


COS. y= "lg 2 
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sion (EVAP) canister -A- with hoses upward from the bracket. 


Continuation for All 


/N WARNING 


Hot steam may escape when opening the expansion tank cap. 


Wear protective goggles and protective clothing to prevent 
damage to eyes and scalding. Cover the cap with a cloth and 
open very carefully. 





— Open and close the coolant expansion tank cap in order to 
reduce the pressure. 


— Loosen the clamp -arrow- and disconnect the coolant hose. 
Collect leaking coolant with a cloth. 
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— Disconnect the connector -1-. Remove the coolant expansion 
tank bolts -arrows- and lay it on its side. 


— Remove the ribbed belt. Refer to 


> “5.1 Ribbed Belt’, page 34 . 


— Remove the ribbed belt tensioner -A- and install the Engine 
Support Bracket - T10339- to both holes. 


GTI 

— Install the Engine Support Bridge - 10-222A- with the Bracket 
for Engine - 10-222A/1- and the Adapter - 10-222A/18- on the 
fender edges. 

— Install the Insert Pad for Front Fender - T40045- as shown on 


the right and leftfender edges. Support the engine in thein- 
stalled position. 


Ae 5 Wd T 
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Eos 


— Install the Engine Support Bridge - 10-222A- with the Bracket 
for Engine - 10-222A/1- and the Adapter - 10-222A/18- on the 
fender edges. Support the engine in the installed position. 


ra 4 


[0-222 AA ym 


w N 


T10339 —— 7 $E 


Passat x 


— Remove the rubberstops -arrows- for t od. 





— Install the Engine Support Bridge - 10-222A- with the Bracket 
for Engine - 10-222A/1- , as shown, on the fender edges. Sup- 
port the engine in the installed position. 


Continuation for All 


/N Caution 


Ensure that the fender edges are not damaged. 





— Remove the noise insulation. Refer to one of the following: 


Eos. Refer to = Body Exterior; Rep. Gr. 50 ; Removal and 
Installation . 


GTI and Passat. Refer to 2. Body Exterior; Rep. Gr. 50 ; De- 


scription and Operation . / 10-222 AH 


N15-10222 
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— Remove the right front part of the wheel housing liners. 





— Set the camshaft sprocket to theymark for Top Dead Center 
(TDC) by rotating the crankshaft. The mark on the camshaft 
sprocket must align with thesarrow on the toothed belt guard. 


— Remove the vibration damper bolts. 


— Remove the lower toothed belt guard bolts -arrows-. 
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— Remove the lower engine mount bracket bolt -3-. 


— Loosen the bolts for the right wheel housing liner and push it 
aside. 


— Remove the engine mount bracket bolt -1- through the hole in 
the wheel housing. 


(à) Note 


The next steps are necessary in order to be able to lift the engine 
far enough. 


534 5-101381 


— Remove the front exhaust pipe to turbocharger nuts 
-arrows-. 


— Remove the front exhaust pipe with catalytic¢:converter from 
the turbocharger. 


— Remove the pendulum support bolts -2‘and 3- . 


— Remove the drive axles from the transmission. Refer to > 
Suspension, Wheels, Steering; Rep. Gr. 40 ; Removal and 
Installation . 
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— Remove the Air Conditioning (A/C) lines -arrows- from the mm 
body. All fec y 4. 


a) Dole -N = —_ = 
So hee -: mec zs ju a ic ae 
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— If equipped, remove the parking heater coolant pipe from the 
engine. 


— Remove the engine mount to engine mount bracket bolts 
-arrows- and remove the engine mount completely. 


/N Caution 


Make sure that no components/hoses are damaged, over- 
stretched or torn when the lifting engine using the Engine 
Support Bridge - 10-222A- . 





— Lift the engine using the-Engine Support Bridge - 10-222A- far 
enough until the upper engine mount bracket bolt -2- can be 
removed. 


— Continue to raise the engine until the engine mount bracket 
can be removed upward. 


— Remove the remaining:toothed belt guard bolts -arrows- and 
remove the toothed belt guard from the engine. 


— Mark the rotational direction of the toothed belt, if reinstalling 
the old belt. 


— Loosen the belt tensioner-and remove the belt. 





— Then, turn the crankshaft back slightly. 


Installing 


d Note 


When rotating the camshatt, the crankshaft must notbe at 
TDC. The valves and/or pistons may be damaged. 


@ The engine must be no more than warm to touch. 


* For the correct tightening specitications. Refer to 
> ‘2.2 Toothed Belt, without a Divided Toothed Belt Guard”, 


page 719. 








— Place the toothed belt onto the crankshaft toothed belt gear 
(observe the direction of rotation if reinstalling the old belt). 


— Secure the lower toothed belt guard to the block using the two 
lower bolts. 


— Install the vibration damper using new bolts. Tightening spec- 
ification: 20 Nm + an additional 90° (1/4) | turn. 
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— Set the crankshaft and camshaft to TDC for cylinder 1 
-arrows-. 


y \ 


— Route the toothed belt in this sequence: belt tensioner, cam- 
shaft sprocket, coolant pump and lastly under the idler pulley 
-arrow-. 


(à) Note 


Be sure the belt tensioner is properly seated in the cylinder head. 





— Tension the toothed belt. To do so, turn the socket head 
wrench on the eccentric clockwise in the direction of -arrow- 
until the notch is above the tab (toothed belt excessively 
tensioned). 


— Release the tension on the toothed belt again. 
— Now, tension the toothed belt until the notch and tab align. 
— Tighten the belt tensioner nut to 25 Nm. 


— Rotate the crankshaft two additional turns in the engine rota- 
tion direction until the engine is again at TDC. For this it is 
necessary that the last 45° (1/8 turn) is turned without inter- 
ruption. 





— Check the tension of the toothed belt again. Specified value: 
The tab and notch align. 
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— Check the valve timing again. 
If the marks do not match: 
— Repeat the valve timing adjustment. 


If the marks match: 


\ 
| 


— Install the toothed belt guard bolts -arrows-. 


— Install the engine mount bracket to the cylinder block from 
above and tighten the bolts hand tight. 


(à) Note 


* Note the different length of the bolts. Bolt -3- is approximately 
25 mm Shorter than bolts -1 and 2-. 


è Bolt-1- can be installed and tightened through the hole in the 
wheel housing. 


— Lower the engine using the Engine Support Bridge - 10-222A- 
until the lower bolt -3- can be tightened. 
— Tighten all the bolts to 45 Nm. 


— Install the engine mount. For the correct tightening specifica- 
tions. Refer to 


> “1.1 Fastener Tightening Specifications”, page 2 . 





4. Removal and Installation T 1 


V A Eos 2006 > , Golf 2004 > , Passat 2006 > 
=" Engine Mechanical, Fuel Injection and Ignition - Edition 08.2014 








— Tighten the engine mount to engine mount bracket bolts 
-arrows- hand-tight, by bringing the contact surfaces into con- 
tact using the Engine Support Bridge - 10-222A-. 


— Align the engine mount as follows: 


* There must be a distance of at least 10 mm -a- present be- 
tween the engine mount bracket -2- and the right longitudinal 
member. 


* The casting edge on the engine mount bracket -2- must be 
parallel to the engine mount -1-. 


— Tighten the bolts for the engine mount and engine mount 
bracket. Tightening specification. Refer to 


=> “1.1 Fastener Tightening Specifications”, page 2 . 
— Remove the Engine Support Bridge - 10-222A- . 


— Remove the Engine Support Bracket - T10339- and install the 
ribbed belt tensioner. 





— Install the ribbed belt. Refer to > “5.1 Ribbed Belt”, page 34. 


— Reconnect the fuel and ventilation lines. Make sure the con- 
nector couplings are securely fastened. 


— Install the coolant expansion tank and check the coolant level. 
— Install the noise insulation; Refer to one of the following; 


Eos. Refer to 2». Body Exterior; Rep. Gr. 50 ; Removal and 
Installation . 


GTI and Passat. Refer to 2. Body Exterior; Rep. Gr. 50 ; De- 
scription and Operation . 


— Restore the interrupted power supply. 


— Install the engine cover/upper air filter housing. Refer to 
5 "5,1 Engine Cover/Upper Air Filter Housing", page 277 





4.4 Toothed Belt, with a Divided Toothed 


Belt Guard 
(à) Note 


Vehicles from 01.2006 have a new toothed belt guard. Identifica- 
tion: The upper toothed belt guard does not have a cover, (see 
-item 25- in the 

> “2.2 Toothed Belt, without a Divided Toothed Belt Guard”, page 
19 ) and the guard Is divided in the engine mount bracket area. 
Toothed belt without a divided toothed belt guard removing and 
installing 
> “4.3 Toothed Belt, without a Divided Toothed Belt Guard”, page 
63. 








fp. 
[3 


Special tools and workshop equipment required 
* Engine Support Bracket - T10339- 
* Insert Pad for Front Fender - T40045- , GTI only 
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* Adapter - 10-222A/18- , GTI and Eos only 
* Bracket For Engine - 10-222A/1- 

* Torque Wrench (40-200 Nm) - VAG1332- 
* Engine Support Bridge - 10-222A- 
Removing 


— Remove the engine cover/upper air filter housing. Refer to 
=> “6.1 Engine Cover/Uppef Air Filter Housing”, page 27/7 . 





/N WARNING 


The fuel system is under pressure! 


$ Always wear protective eyewear and protective clothing to 
prevent injuries and fuel from coming in contact with your 
skin. 


Before loosening line Connections, place a cloth around 
the connection point. Then release pressure by carefully 
pulling off the line. 


For safety reasons, interrupt the current supply to the fuel 
pump. Refer to > “1.1 Saféty Precautions’, page 145 be- 
fore opening the fuel system-because the fuel pump is 
activated by the driver door contact switch. 





— Disconnect the lines -1, 2 and 3-. Press the release buttons. 
GTI and Eos 


— Disconnect the ventilation line -2- and pull the Evaporative | |o Z. Brace 
Emission (EVAP) canister -A- with hoses upward out of the M ZEN US 
bracket. 


Continuation for All 


AN WARNING 


Hot steam may escape when opening the expansion tank cap. 


Wear protective goggles and protective clothing to prevent 
damage to eyes and scalding. Cover the cap with a cloth and 
open very carefully. 





— Open and close the coolant expansion tank cap to reduce the 
pressure. 
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— Loosen the clamp -arrow- and disconnect the coolant hose. 
Collect leaking coolant with a cloth. 


2 

e 
-—— J Fy 
Á p vr 


4 
d T 


— Disconnect the connector -1-. Loosen the coolant expansion 
tank bolts -arrows- and lay it on its side. 


— Remove the ribbed belt. Refer to 
> “d.1 Ribbed Belt”, page 34. 


— Remove ribbed belttensioner -A- and secure the Bracket - 


T10339- to both-üpper threaded holes. fa a 


4 AA 


GTI 


— Install the Engine Support Bridge - 10-222A- with the Bracket 
for Engine - 10-222A/1- and the Adapter - 10-222A/18- on the 
fenderedges. 


— Install the Insert Pad for Front Fender - T40045- as shown 
under the right and left fender edges. Support the engine in 
installed position. 
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Eos 

— Install the Engine Support Bridge - 10-222A- with the Bracket E 7 A | || 10-222 A x 
for Engine - 10-222A/1- and the Adapter - 10-222A/18- on the v e ree E I^ 
fender edges. Support the engine in the installed position. | 


e NN, 


T10339 — ^ 3 


Passat 
— Remove the rubber stops -arrows- for the hood. 





— Install the Engine Support Bridge - 10-222A- with the Bracket n 
for Engine - 10-222A/1- , as shown, on the fender edges. Sup- 2 yy 10-222 A — 
port the engine in the installed position. ——A WU og xt 


I 


Continuation for-All 


/N Caution 


Ensure that the fender edges are not damaged. 





/ 10-222 AH 


bL V 
LS wit h^ jus 
Vd 
^ di 


T10339 —— ^ villi | -—— 
x^ 1435 | N15-10222 
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— Remove the upper toothed belt guard bolts -arrows-. 
— Remove the noise insulation. Refer to one of the following: 


Eos. Refer to = Body Exterior; Rep. Gr. 50 ; Removal and 
Installation . 


GTI and Passat. Refer to 2. Body Exterior; Rep. Gr. 50 ; De- 
scription and Operation . 


— Remove the right front part of the wheel housing liners. 


— Remove the bolts -arrows- and disconnect the charge air pipe 
with hoses. 


— Bring the camshaft sprocket to the mark for Top Dead Center 
(TDC) for cylinder t:by rotating the crankshaft. The mark the 
on camshaft sprocket must align with the arrow on the toothed 
belt guard. 
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— Remove the vibration damper bolts. 


(à) Note 


@ The TDC marks must align before removing the vibration 
damper. 


@ The crankshaft must not be rotated any more until the TDC 
position is marked with an assisting mark. 


— Remove the lower toothed-belt guard bolts -arrows-. 


— Identify the, TDC position -arrow-. 





a 


— Loosen the bolts for the right wheel housing liner and push it 
aside. 


— Remove the engine mount bracket bolt -3-. 
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— Remove the engine mount bracket bolt -1- through the hole in 
the wheel housing. 


(à) Note 


The next step is necessary in order to be able to raise the engine 
far enough. 


— Remove the pendulum support bolts -2 and 3-. 


— Removethe engine mount to engine mount bracket bolts 
-arrows- and remove the engine mount completely. 


/N Caution 


Make sure that no components/hoses are damaged, over- 
stretched or torn when lifting the engine using the Engine 
Support Bridge - 10-222A- . 





— Liftthe engine using the Engine Support Bridge - 10-222A- 
untiEthe upper engine mount bracket bolt -2- can be removed. 


— Remove both lower toothed belt guard upper bolts -arrows- 
and remove the guard downward from the engine. 


— Now, remove the engine bracket upward from the engine. 


- Mark the rotational direction of the toothedibelt, if reinstalling 
the old belt. x 


— Loosen the belt tensidfrvand remove the toothed belt. 
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— Then, turn the crankshaft back slightly. 


Installing 


(à) Note 


@ When turning the camshaft, the crankshaft must not.be at 
TDC. Fhe valves and/or pistons may be damaged. 


@ The engine must be no more than warm to touch. 


* For the correct tightening specifications. Refer to 
> “2.3 Toothed Belt, with a Divided Toothed Belt Guard”, page 
A 





— Position the camshaft and crankshaft to the TDC mark. 


— Place the toothed belt onto the crankshaft toothed belt gear 
(observe the direction of rotation on a used belt). 


— Route the toothed belt in the sequence: Belt tensioner, cams 
shaft sprocket, coolant pump and lastly under the idler pulley 
-arrow-. f 





(à) Note 


Be sure the belt tensioner is properly seated in the cylinder head. 








N15-10320 


|| N15-10140 | 
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— Tension the toothed belt. To do so, turn the socket head 
wrench on the eccentric clockwise in the direction of -arrow- 
until the notch aligns above the tab (toothed belt excessively 
tensioned). 


— Release the tension on the toothed belt again. 
— Now, tension the toothed belt until the notch and tab align. 
— Tighten the toothed belt tensioner nut to 25 Nm. 


— Rotate the crankshaft two additional turns'in engine rotation 
direction until the engine again is at-hDC. For this it is neces- 
sary that the last 45° (1/8) turn is.done without interruption. 


— Check the toothed belt tension. Specified value: The tab and 
notch align. 

— Check the valve timing? The marks must align -arrows-. 

If the marks do not match: 

— Repeat the valve timing adjustment. 

If the marks match: 


— Bring the engine mount bracket into its installed position. 





— Install the toothed belt guard from below and install the bolts 
-arrows-. 


— Install the vibration damper using new bolts. Tightening spec- 
ification: 20 Nm + an additional 90° (1/4) turn. 


— Check the valve timing again: The marks must align 
-arrows-. 


| N15-10314 
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Tighten both toothed belt guard upper bolts -arrows-. 


Install the engine mount bracket to the cylinder block and 
tighten bolts hand tight. 


(à) Note 


* 


+ 


Note the different length of bolts. Bolt -3- is approximately 25 
mm shorter than bolts -1 and 2-. 


Bolt -1- can be installed and tightened through the hole in the 
wheel housing. 


Lower the engine using the Engine Support Bridge - 10-222A- 
until the lower bolt -3- can be tightened. 


Tighten all bolts to 45 Nm. 


Install the engine mount. For the correct tightening specifica- 
tions. Refer to 


> “1.1 Fastener Tightening Specifications’, page 2 . 


Tighten the engine mount to engine bracket bolts -arrows- 
hand tight, by bringing the contact surfacesunto contact using 
Engine Support Bridge - 10-222A-. 


Align the engine mount as follows: 
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* There must be a distance of at least 10 mm -a- present be- 
tween the engine mount bracket -2- and right longitudinal 
member. 


* The casting edge on the engine mount bracket -2- must be 
parallel to the engine mount -1-. 


— Tighten the bolts for the enginesmount to engine mount brack- 
et. Tightening specification: 
=> “1.1 Fastener Tightening Specifications”, page 2 . 


— Remove the Engine Support Bridge - 10-222A- . 


— Remove the Bracket - T10339- and install the ribbed belt ten- 
sioner. 


— Install the ribbed belt. Refer to > “5.1 Ribbed Belt”, page 34. 


— Reconnect the fuel and ventilation lines. Make sure the con- 
nector couplings are securely fastened. 


— Install the coolant expansion tank. 
— Install the noise insulation. Refer to one of the following: 


Eos. Refer to = Body Exterior; Rep. Gr. 50 ; Removal and 
Installation . 


GTI and Passat. Refer to =5 Body Exterior; Rep. Gr. 50 ; De- 
scription and Operation . 


— Restore the interrupted power supply. 


— Install the engine cover/upper air filter housing. p 





4.5 Valve Stem Seals 

(With the cylinder head installed) 

Special tools and workshop equipment required 
opark Plug Removal Tool - 3122B- 

Valve Seal Removal Tool - 3364- 

Valve Stem Seal Driver - 3365- 

Adapter - T40012- 

Torque Wrench (5-50 Nm) - VAG1331- 

Valve Cotters Asm/Disasm Device - VAS5161- 
Guide Plate for FSI Engine - VAS5161/19- 


Removing 


© 9 9 9 9 99 9 


— Remove the camshafts. Refer to 
=> “4.9 Camshafts”, page 91. 


— Remove the roller rocker arms and lay them on a clean sur- 
face. Make sure that the roller rocker arms are not inter- 
changed. 


— Remove the spark plugs using the Spark Plug Removal Tool 
2 
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— Install the Guide Plate for FSI Engine - VAS5161/19- using the 


Knurled Thumb Screws M6 - VAS5161/12- to the cylinder 
head as shown. 


— Adjust the piston of the respective cylinder to Bottom Dead 
Center (BDC). 


— Install the Adapter - T40012- into the spark plug threads and 
connect the compressed air (minimum 6 bar (87 psi)). 


— Loosen any stuck valve retainers using the Punch - 
VAS5161/3- and a plastic mallet. 


T40012 a 


— Install the Retainer - VAS5161/6- with the.Guide Forks M6/M8 
with Threaded Studs - VAS5161/5- into the Guide Plate for FSI 
Engine - VAS5161/19- . 


— Insert Assembly Cartridge*VAS5161/8- into the Guide Plate 
for FSI Engine - VAS5161/19- . 


— Engage the Pressure’ Fork with Lever for Assembly Cartridge 
- VAS5161/2- on the Retainer - VAS5161/6- . 


m xcv vas 516i ia: 


x E — xy ( )f 


à PN S| N15-10112 
X ^ ^ à T `= 


(à) Note 


The Pressure Fork with Lever for Assembly Cartridge - 
VAS5161/2- mustengage on the exhaust side as illustrated. 


— Press down the-Assembly Cartridge - VAS5161/8- . At the 
same time, turn the knurled thumb screw of the Assembly 


Cartridge - VAS5161/8- clockwise until the points engage in 
the valve retainers: 


I ANN 
i EE 
NS A : Tl E d jE eg 
Y — i oak d : 
i th Nu! i \ | i A ee 
RE BELA SS 


mm S. 
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— Lightly move the knurled thumb screw back and forth, this 


causes the valve retainers to be pressed apart and captured 
in the assembly cartridge. am 


Release the Pressure Fork withibever for Assembly caffe 
- VAS5161/2- . 





— Take out the Assembly Cartridge - VAS5161/8- . 
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— Remove the valve stem seal using the Valve Seal Removal 
Tool - 3364- . 


— Ifthedalve Seal Removal Tool - 3364- cannot be used due to 
restricted clearance, drive the roll pin -arrow- out using a drift 
and remove the impact attachment. 


— oPosition the lower part of the Valve Seal Removal Tool - 3364- 
onto the valve stem seal. 


— Insert a drift -1- into the bore in the lower part of the Valve Seal 
Removal Tool - 3364- . 


— Usingthe drift -1- as a lever, pull out the valve stem seal in the 
direction of -arrow-. 
f 


FO 


Installing 


— Place the plastic sleeve -A- on the valve stem to prevent dam- 
age to the new valve stem seal -B-. 


— Lubricate the sealing lip of the valve stem seal -B-, insert it into 
the Valve Stem Seal Driver - 3365- and carefully slide it onto 
the valve guide. 


— Remove the plastic sleeve -A-. 
— Insert the valve spring and valve spring retainer. 


— Install the Valve Cotter Tool Kit - VAS5161- components as 
shown. 
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Intake Side 


Exhaust Side 


(à) Note 


* 


/f the valve retainers were removed from the assembly car- 
tridge, they must be inserted into the Valve Insertion Device - 
VAS^5161/18- next. 


Press the Assembly Cartridge - VAS5161/8- onto the insertion 
device from above and take up the valve retainers. 


Press down the Assembly Cartridge - VAS5161/8- with the 
Pressure Fork with Lever for Assembly Cartridge - 
VAS5161/2- and turn the knurled thumb screw on the assem- 
bly cartridge back and forth while pullingfitupward at the same 
time. = 


Release the Pressüre Fork with Lever fó&Assembly-Cartridge 
- VAS5161/2- with the knürled thumb screw. pülled. 


Remove the Valve Cotter Tool Kit - VAS5161- components. 


Further installation is in reverse order of removal. 


Install the camshafts. Refer to > “4.9 Camshafts”, page 91 . 


4.6 Exhaust Camshaft Seal 


Special tools and workshop equipment required 


© 9 9 9 9 9€ 


Seal Puller-General Usage - 2085- 
Adapter - 2085/2- 

Retainer - 3036- 

Assembly Tool - T10071- 

Puller - T40001- 


Claws - T40001/6- and Puller - Camshaft Wheel Claw 7 - 
T40001/7- 


vis sii. 





X VAS 5161/5 / 
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* Torque Wrench (40-200 Nm) - VAG1332- 
* Thrust Piece - T10353- 
Removing 
— Remove the toothed belt. Refer to one of the following: 


Refer to 
5 "4.4 Toothed Belt, with a Divided Toothed Belt Guard”, page 
72. 





Refer to 
> “4.3 Toothed Belt, without a Divided Toothed Belt Guard” 


page 63. 


— Loosen the camshaft sprocket bolt approximately 10 mm (use 
the Retainer - 3036- ). 





— Pull off the camshaft sprocket using the Puller - Camshaft 
Wheel - T40001- , Puller - Camshaft Wheel Claw 6 - T40001/6- 
and Puller - Camshaft Wheel Claw 7 - T40001/7- . The:Puller 
- Camshaft Wheel - T40001- supports itself on the bolt 
-arrow-. 


— Remove the bolt and camshaft sprocket. 


— To guide the seal puller, thread the Adapter - 2085/2- into the 
camshaft by hand until seated. 


— Remove the inner portion of the Seal Puller-General Usage - 
2085- two rotations (approximately 3 mm) from the outer 
portion and secure it with the knurled thumb screw. 


— Grease the threaded head of the Seal Puller-General Usage 
- 2085- , position it and forcefully screw it as far as possible 
into the seal. 


A ue Sax; 


AL Asad 
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— Looser the knurled thumb screw and turn the inner part 
against the camshaft until the seal is removed. 


Installing 
— Clean off any oil on the camshaft pin with a clean cloth. 


— Cover the groove on the camshaft cone with adhesive tape 
(for example, Tesafilm). 


— Carefully slide the dry seal onto the camshaft pin. 


— Press the seal in until seated using the Assembly Tool - 
110071- , Thrust Piece - T10353- and a washer -arrow-. Use 
the Bolt - T10071/4- . 


(à) Note 


i oe 


We 
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| CA 
T1007 1 ir oN 1 


The Thrust Piece - T10353- is needed to compensate for the \ Y a N11 0 nea ee yer 
length of the Bolt - T10071/4- . Washers can also be used. N aA SN P7 
je, . dui 007 1/45. | zn ND 


— Insert the woodruff key into the camshaft 


— Install the camshaft sprocket. Hold the camshaft sprocket us- 
ing the Retainer - 3036- and tighten the bolt. Tightening spec- 
ification. Refer to > “1.2 Valvetrain Overview”, page 51. 


(à) Note 


@ When rotating the camshaft, the pistons may not be at TDC 
for any cylinder. The valves/pistons may be damaged. 





* Be sure the wooaruff key is properly seated. 





— Install the toothed belt. Refer to one of the following: nan y//7 ET 


Refer to 
5 "4.4 Toothed Belt, with a Divided Toothed Belt Guard', page 
T2. 


Refer to 
> “4.3 Toothed Belt, without a Divided Toothed Belt Guard” 


page 63. 
— Install the ribbed belt. Refer to > “5.1 Ribbed Belt”, page 34. 








Further installation is in the reverse order of removal. 


Fill with new coolant. Refer to 
=> “1.2 Draining and Filling”, page 123 . 


4./ Camshaft Adjuster 

Special tools and workshop equipment required 
@ Socket - T40080- 

# Camshaft Clamp - T10252- 

* Tloothed Belt Tensioner - T10020- 

* Locking Pin - T10115- 
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* Torque Wrench (40-200 Nm) - VAG1332- 
Removing 


— Remove the high pressure pump. Refer to 
=> “d./ High Pressure Pump”, page 286 . 


— Remove the cylinder head cover. Refer to 
=> "4.1 Cylinder Head Cover”, page 57 . 


— Remove the coolant hoses -1 and 2- and the bolt -3- and then 
remove the coolant pipe from the heat shield. 





jo ds m 
7 PALLET 





— Remove the wire bracket bolt-arrow-. 


— Remove the housing bolts -arrows-. 


| LCOQS SS V4 Oa LU. rm — 
^ SEP QN // UN «| N15-10108 


— Bring the mark on the camshaft sprocket to alignment with the 
mark on the toothed belt guard. The recesses -arrows- in the 
camshafts now point to each other vertically. 


N2 [ n15-10109 J 
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— Install the Camshaft Clamp - T10252- as shown and secure it 
-arrows-. 


— Loosen the camshaft adjuster bolt using the Socket - T40080- . 


(à) Note 


Do not twist the Socket - T40080- . Otherwise it may over wind. 


— Compress the chain tensioner -arrow A- and secure it using 
the Locking Pin - T10115- -arrow B-. 


— Remove the camshaft adjuster bolt and then remove the ad- 
juster and the chain. 


Installing 


Requirement 


* The camshafts are secured using the Camshaft Clamp - 
T10252-. 


— Place the chain onto the camshaft adjuster. 


4 


— 
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LIU 
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— Hold the camshaft adjuster in front of the exhaust camshaft so 
that the notch -A- and pin -B- align. 


gis N15-10121 
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— Place the chain in this position onto the chain sprocket of the 
intake camshaft, first at the top -arrow-. 


— Slowly rotate the intake camshaft using the Toothed Belt Ten- 
sioner - T10020- in the direction of -arrow A- until the camshaft 
adjuster fits onto the camshaft. 


(à) Note 


/f the pin does not fit into the notch: Remove the chain and place 
the chaín on again. 


— Tighten the camshaft adjuster bolt to 20 Nm + an additional 
45° (1/8) turn. To do so, use the Socket T40080- . 


(à) Note 


Do not twist the Socket - T40080- . Otherwise it may over wind. 


415-10150 


— Remove the Locking Pin - T10115- -arrow B-. 
Further installation is in the reverse order of removal. 


— Install the high pressure pump. Refer to 
=> “d./ High Pressure Pump”, page 286. 








4.8 Camshaft Adjustment Valve 1 N205 
Special tools and workshop equipment required 

* Ratchet Insert 1/4" - VAS6234- 

* TORX Bit Set - VAG1766- 

* Spring Type Clip Pliers - VAS5024A- 

* Torque Wrench (5-60 Nm) - VAG1783- 
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Removing 


— Disconnect the connector -1-. 


MN 


yp tle 


— Loosen the wiring harness -2- from the bracket. 


— Remove the bolt -3-. 


(à) Note 


Do not pull out the camshaft adjustment valve 1 by the connector. 


— Remove the bolts -arrows- and pull the camshaft adjustment 
valve 1 out of the housing. 


Installing 


(à) Note 


@ The camshaft adjustment valve 1 as well as the housing must 
be free of dirt and contaminants. 


@ Remove the new camshaft adjustment valve 7 from Is pack- 
aging only prior to installation. 





/N Caution 


$ The camshaft adjustment valve 1 must not be subjected 
to knocks and impacts. 





— Lubricate the seal with engine oil. 


— Carefully insert the camshaft adjustment valve 1 into the hous- 
ing and press it perpendicular to the valve axis in by hand until 
it is seated. 


— Tighten the bolts to 4 Nm. 


Further installation is in the reverse order of removal. 


4.9 Camshafts 

Special tools and workshop equipment required 
* Puller - T40001- 

* Retainer - 3036- 

* Sealant - D 154 103 A1- 
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Removing 


(à) Note 


* The sealing surfaces on the bottom of the guide frame and on 
the top of the cylinder head must not be reworked. 


* The camshaft bearings are integrated in the cylinder head and 
in the guide frame. Before removing the guide frame, the ten- 
sion on the toothed belt must be released. 


€ /fthe guide frame bolts was loosened, the camshaft seal and 
the cap must be replaced. 


— Remove the camshaft adjuster. Refer to 
=> “4.7 Camshaft Adjuster”, page 87 . 


— Remove the toothed belt. Refer to one of the following: 


Refer to 
5 "4.4 Toothed Belt, with a Divided Toothed Belt Guard”, page 
72. 


Refer to 
> “4.3 Toothed Belt, without a Divided Toothed Belt Guard” 


page 63. 


— Loosen the camshaft sprocket bolt approximately 10 mm (use 
the Retainer - 3036- ). 





— Remove the camshaft sprocket using the Puller - T40001- , 
Claw - T40001/6- and Claw - T40001/7- . The Puller - T40001- 
supports itself on the bolt -arrow-. 


— Remove the bolt and camshaftssprocket. 


— Remove the toothed belt guard bolts and guard from the rear 
of the cylinder head. 


— Loosen the bolts for the guide frame evenly working from the 
outside toward the inside andtremove the guide frame. 


— Carefully remove the camshaftupward and place it on a clean / \ = 
surface. —T40001/6. "140001 


— Remove the old sealant from the guide frame groove as well 
as from the sealing surfaces. 


N15-10476 
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— Prevent dirt and adhesive residue from entering the cylinder 
head. 


Installing 


(à) Note 


@ Sealing surfaces must be completely free of oil and grease. 





* The pistons must not be positioned at Top Dead Center (TDC). 





@ Make sure that all roller rocker arms make contact correctly on 
the valve stems. 


— Lubricate the journal surfaces of the camshafts. 


— Carefully install the camshafts into the camshaft bearings in 
the cylinder head. The cam lobes -A- for cylinder 4 must face 
toward one another. 


— Apply an even, light, bead of Sealant - D 154 103 A1- in the 
clean groove in the guide frame. 


d Note 


The sealant must not be applied too thickly. Wipe off excess 
sealant if necessary using a lint tree cloth. 


@ Placing the guide frame in place and tightening the bolts 
should occur without interruption, since the sealant begins to 
harden immediately when thē sealing surfaces come into con- 
tact. 


* Note the expiration date of th&sealant. 


— Place the guide frame on the cylinder head. 

— Gently tighten the bolts working fromthe inside toward outside 
in several stages. 

— Then, tighten the bolts in sequence -1 through6; to 8 Nm + an 
additional 90° (1/4) turn. 


— Install the cap (see -item 25- in the 


> “1.2 Valvetrain Overview”, page 51 ) approximately 1 to 2 
mm deep using the Thrust Piece - 3334-. 


— Install the camshaft seal. Refer to 
=> “4.6 Exhaust Camshaft Seal”, page 85. 


— Install the rear toothed belt guard. 


— Insert the woodruff key into the camshaft. 
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— Install the camshaft sprocket. Hold the camshaft sprocket us- 
ing the Retainer - 3036- and tighten the bolt. Tightening spec- 


ification. Refer to > “1.2 Valvetrain Overview’, page 51 . 


d Note 


When rotating the.camshaft, the pistons may not be at TDC 
for any cylinder. The valves/pistons may be damaged. 


* Be sure the wooaruff key is properly seated. | 
— Install the toothed belt. Refer to one of the following: ana 17 


Refer to 
5 "4.4 Toothed Belt, with a Divided Toothed Belt Guard" 
72. 








Refer to 
> “4.3 Foothed Belt, without a Divided Toothed Belt Guard” 


page 63». 


— Install the camshaft adjuster. Refer to 
=> “4.7 Camshaft Adjuster”, page 87 . 


— Install thescylinder head cover. Refer to 
=> “4.1 Cyliader Head Cover”, page 57. 


Further installation is in the reverse order of removal. 
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5 Special Tools 

Special tools and workshop equipment required 
Compression Tester - VAG1763- 

Adapter - VAG1381/5A- 

Engine Support Bracket - T10339- 

Insert Pad for Front Fender - T40045- 
Adapter - 10-222A/18- 

Bracket For Engine - 10-222A/1- 

Engine Support Bridge - 10-222A- 

Guide Platesfor FSI Engine - VAS5161/19- 
Seal Puller-General Usage - 2085- 
Adapter —2085/2- 

Assembly Tool - T10071- 

Puller - T40001- 

Claw - T40001/6- 

Claw - T40001/7- 

Ratchet Insert 1/4" - VAS6234- 

TORX® Bit Set - VAG1766- 

Torque Wrench (5-60 Nm) - VAG1783- 
Dial Gauge Holder - VW387- 


- * 9 9 9 9 9 9 9 FH 9 9 9 9 9 9 9 9 


m 


: 





* Thrust Piece - T10353- 


T10353 
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* Spring Type Clip Pliers - VAS6499- 


VAS 6499 





+ Drip Tray - VAG1306- 


* Torque Wrench (5-50 Nm) - 
VAG1331- 


* Torque Wrench (40-200 
Nm) - VAG1332- 


* Spring Type Clip Pliers - 
VAS5024A- 


* Polydrive Bit and Drive 
Socket - T10070- 


* Ignition Coil Puller - 
T40039- 


V.A.G 1306 VAG 1331 


V.A.G 1332 


T10070 AN 140039 


W15-10004 
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Spark Plug Removal Tool - 
3122B- 


Valve Seal Removal Tool - 
3364- 


Valve Stem Seal Drivers 
3365- 


Adapter - T40012- 


Torque Wrench (5-50 Nm) - 
VAG1331- 


Valve Cotters Asm/Disasm 
Device - VAS5161- 


T40012 


V.A.G 1331 
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* Socket - T40080- 
* Camshaft Clamp - T10252- 


* Toothed Belt Tensioner - 
T10020- 


* Locking Pin - T10115- 


* Torque Wrench (40-200 
Nm) - VAG1332- 





T10252 


T10115 


i515-10004 
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17- Lubrication 


1 General Information 


> “1.1 Engine Oil’, page 99 
=> “1.2 Oil Filter Housing, Draining”, page 99 


1.1 Engine Oil 
Oil System 


For the correct engine oil and capacity. Referto Fluid Capacity 
Tables, Rep. Gr. 03. 


Changing the oil. Refer to Maintenance Procedures, Rep. Gr. 03, 
Maintenance Procedures. 


Marks on the Oil Dipstick 

1 - MAX mark 

2 - MIN. mark 

a - Oil level in the area of the MAX mark: Do not add engine oil. 
b - Oil level in the center area: Engine oil can be added. 


c - Oil level in the area of the MIN. mark: Add approximately 0.5 
liter of engine oil! > M1410065 





1.2 Oil Filter Housing, Draining 


(à) Note 


When installing the Oil Drain Adapter - T40057- , a valve in the 
oll filter housing is opened. If the OiLDrain Adapter - T40057- is 
unscrewed, the valve is closed again. 

pa 
Special tools and workshop equipment required A 
* Oil Drain Adapter - T40057- 


— Unscrew the dust cap -arrow- from the oil filter housing. 
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Hold the hose on the Oil Drain Adapter - T40057- in a drain 
pan and install the Oil Drain Adapter - T40057- onto the oil 


filter housing. 
— Allow the engine oil to drain. 


N17-10014 
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2 Description and Operation 

=> “2.1 Oil Pan”, page 101 

=> “2.2 Oil Pump with BalaAce Shaft Drive”, page 104 
=> “2.3 Oil Filter Bracket*¢page 105 


2.1 Oil Pan 


(à) Note 











¢ /flarge quantities of metal particles or abraded material are 
detected during engine repairs, it may mean the crankshaft or 
rod bearings are damaged. To prevent further damage, per- 


form the following steps after the repair: 
Clean the oil passages. 

Replace the oil spray jets. 

Replace the engine oil cooler. 


Replace the oil filter. 


© 9 9 9 9 


causing damage to the catalytic converter! 


The oil level must not go above the MAX mark - danger of 


- 0 P 
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1 - Bolt 
L) 15 Nm 
2 - Oil Dipstick 
üQ Marks. Refer to 


=> Fig. "Marks on the Oil 
Dipstick™ , page 99. 


Q Oil level must not be 
above the MAX. mark! 


3 - Inlet Spout 

4 - Guide Tube 

5 - Intermediate Plate 

6 - Oil Pump with Balance 


Shaft Drive 


Q With a pressure relief 
valve of 12 bar (174 psi). 


Q Removing and instal- 
ling. Refer to 


> “5.2 Oil Pump with 
Balance Shaft Drive” 


page 113. 
T - Bolt 


LY) 15 Nm + an additional 
90° (1/4) turn. 


Q Always replace. 


Q Note the different length 
of the bolts. Refer to 


> Fig. “Balance Shaft 
Drive Bolt Allocation" 


page 117 . = | T 

8 - Bolt : | XL —------- ].-.- ——4- 

O 15Nm 10 9 8s mi7-0077 
9 - Bolt 

Q 8 Nm 

1 For the charge air pipe. 
10 - Oil Pan 

LY Clean the sealing surface before installing. 

Q Removing and installing. Refer to > “5.1 Oil Pan”, page 111. 
11 - Bolt 

Q 15Nm 
12 - Oil Drain Plug 

Q 30 Nm 

Q Always replace. 

Q With a permanent sealing ring. 
13 - Chain Sprocket 


14 - Bolt 
a 10 Nm 
üQ Not available in the US/Canadian market. 











15 - Protective Cap 
üQ Not available in the US/Canadian market. 
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16 - Oil Level Thermal Sensor - G266- 
L} Not available in the US/Canadian market. 


17 - Seal 
Q Always replace. 
Q Lubricate before installing. 
LY Not available in the US/Canadian market. 


18 - Bolt 
Q 20 Nm + an additional 90° (1/4) turn. 
LY Always replace. 


19 - Chain Guard 
20 - Chain 


21 - Sealing Flange 

Must be located on the alignment pins. 

Removing and installing. Refer to > “5.3 Sealing Flange, Belt Pulley Side”, page 37. 
To remove and install, remove the oil pan. Refer to => “5.1 Oil Pan”, page 111. 
Crankshaft seal, belt pulley side, replacing. Refer to 


5 *5.2 Crankshaft Seal, Belt Pulley Side", page 35. 


Oooo 


j 


EL pF 
Eu I " 
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2.2 Oil Pump with Balance Shaft Drive 





1 - Chain Guard 
2 - Chain 


Q Mark the direction of 
travel (installed posi- 
tion) using a colored 
mark before removing. 


3 - Alignment Sleeve 
4 - Intermediate Plate 


5 - Oil Pump with Balance 
Shaft Drive 


Q Before installing, check 
to be sure both align- 
ment sleeves are 
present for centering. 

6 - Bolt 


LY 9Nm 


7 - Cover 


Q Prevents the engine oil 
from foaming up. 


8 - Bolt 
a 40 Nm 


9 - Bolt 
ü 8 Nm 


10 - Oil Intake Pipe 
L] Clean the screen if it is 


dirty. 
11 - O-Ring | 
4 Always replace. 17 16,9 15 14 13 3 a 11 12 11310 9 7 
12 - Bolt t 





üQ 15 Nm -* an additional 
90* (1/4) turn. 


LY Always replace. 
LY Note the different length of the bolts. Refer to 


5t 


=> Fig. “Balance Shaft Drive Bolt Allocation"" , page 117 . 
13 - Outer Rotor 
Q Check the contact surfaces for groove buildup. 
Q The mark must be visible. 


14 - Inner Rotor 
LY Check the contact surfaces for groove buildup. 


15 - Oil Pump Cover 
16 - Chain Sprocket 


17 - Bolt 
Q 20 Nm + an additional 90° (1/4) turn. 
Q Always replace. 


18 - Chain Tensioner with Tensioning Rail 
Q Pre-tension in order to install. Refer to > “5.2.1 Chain Tensioner, Pre-tensioning”, page 117 . 
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19 - Bolt 
Q 15 Nm 


2.3 Oil Filter Bracket 


1 - Pipe 
üQ For the crankcase ven- 
tilation. 
2 - Oil Pressufe Switch - F1- 
Q 20 Nm 


Q 1.4 bar (20.30 psi), 
black. 


Q Checking. Refer to one 
of the following: 


Referto 
2 "4. t.Oil Pressure and 


Switch, Checking, with a 
1 Pin Switch" 


page 108 . 


Refer to 
> "4.2 Oil'Pressure and 


Switch, Checking, with a 
2 Pin Switch” 


page 109. 


Q Removing and instal- 
ling. Refer to 
> “5.4 Oil Pressure 


Switch F1”, page 118 . 
Q With the ground wire for 
the oil pressure switch 
(only for the 1 pin oil 
pressure switch). 
3 - Bolt 


Q 15 Nm -* an additional 
90* (1/4) turn. 


Q Always replace. 


Q With the ground wire for 


the oil pressure switch 
(only for the 1 pin oil 
pressure switch). 


4 - Bracket 
5 - Bolt 
Q 25 Nm 
6 - Engine Oil Cooler 


Q See the note in > “2.1 Oil Pan”, page 101. 
Q Ensure sufficient clearance to surrounding components. 


7 - Gasket 
Q Always replace. 

8 - Bolt 
Q 15 Nm + an additional 90° (1/4) turn. 
Q Always replace. 
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9 - Seal 
Q Always replace. 
Q Install with lubricant. 
Q Service flag upward. 
10 - Dust Cap 


11 - Oil Filter Housing 
Q 25Nm 
LY Remove and install using the Oil Filter Wrench - 3417- . 


Q Draining. Refer to > “1.2 Oil Filter Housing, Draining”, page 99 . 
12 - Oil Filter Element 
U Drain the oil filter housing before removing. Refer to > “1.2 Oil Filter Housing, Draining”, page 99 . 
Q Replacing. Refer to Maintenance Procedures, Rep. Gr. 03, Maintenance Procedures. 
13 - Oil Baffle 
14 - Gasket 
Q Always replace. 
15 - Oil Filter Bracket 
Q With the pressure relief valve, approximately 4 bar {58 psi). 
Q Removing and installing. Refer to > “5.3 Oil Filte®Bracket’, page 117. 
16 - Spring Type Clamp 
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3 Specifications 

=> "3.1 Fastener Tightening Specifications”, page 107 

3.1 Fastener Tightening Specifications 
Oil Pan Bolt Tightening Sequence and Specification 

— Tighten the oil pan bolt as follows: 


e Tighten the oil pan to cylinder block bolts -1 through 14- very 
lightly in a diagonal sequence. 


e Tighten the oil pan to transmission bolts -arrows- lightly. 


e Tighten the oil pan to cylinder block bolts -1 through 14- again, 
lightly in a diagonal sequence. 


* Tighten the oil pan to transmission bolts -arrows- to 40 Nm. 


14 
* Tighten the oil pan to cylinder block bolts -1 through 14- in a 20 19 18 17 16 15 
diagonal sequence to 15 Nm. 
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4 Diagnosis and Testing 


5 “4.1 Oil Pressure and Switch, Checking, with a 1 Pin Switch” 
page 108 


5 “4.2 Oil Pressure and Switch, Checking, with a 2 Pin Switch" 
page 109 


4.1 Oil Pressure and Switch, Checking, with 


a 1 Pin Switch 
(à) Note 


1 and 2 pin oil pressure switches are installed. Check which oil 
pressure switch is installed. Checking the oil pressure and switch 
(2 pin switch). Refer to 

> “4.2 Oil Pressure and Switch, Checking, with a 2 Pin Switch”, 


page 109. 











Special tools and workshop equipment required 
* Oil Pressure Gauge - VAG1342- 

* Voltage Tester - VAG1527B- 

* Connector Test Set - VAG1594C: 

* The engine oil level is OK 


e The engine oil temperatures at least 80* C (176* F) (radiator 
fan must start up once). 


(à) Note 


Function test and servicing the optical and acoustic oil pressure 
indicator. Refer to wiring diagrams, or to “Function and Compo- 
nent Selection” in the vehicle diagnostic tester. 
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— Remove the oil pressure switch . Refer to 
=> "5.4 Oil Pressure Switch F1", page 118 and install it into the 
oil pressure gauge. 


— Install the oil pressure gauge into the oil filter bracket in place 
of the oil pressure switch. 


— Connect the brown wire from the tester to ground (-). 


— Connect the Voltage Tester - VAG1527B- using an adapter 
cable from the Connector Test Set - VAG1594C- to battery 
positive (B+) and the oil pressure switch.<7 he Light Emitting 
Diode (LED) must not light up. 


— Ifthe LED lights up, replace the oil pressure switch. 
If the LED does not light up: 


— Start the engine and increase the engine speed: The LED 
must illuminate at 1.2 to 1.6 bar (17.4 to 23.2 psi). Replace the 
oil pressure switch if it does not. 





— Increase the engine speed further. At 2000 RPM and an oil 
temperature of 80° C (176° F), the oil pressure must be be- 
tween 2.7 and 4.5 bar (39.16 to 65.26 psi). 


At higher engine speeds the oil pressure«must not exceed 7.0 bar 
(101.52 psi) 


If the specification is not obtained: 


— Check the screen in the oil intake pipe for-contamination. 


(à) Note 


Also, mechanical damage, for example, bearing damage Càn also 
be the cause of too low oil pressure. 





If no malfunction can be found: 


— Replace the oil pump with balance shaft drive. Refer to 
> “5.2 Oil Pump with Balance Shaft Drive”, page 113 . 


If the specification is exceeded: 





— Check the oil passages. 


— If necessary, replace the oil filter bracket with pressure relief 
valve. 


4.2 Oil Pressure and Switch, Checking, with 


a 2 Pin Switch 
(à) Note 


7 and 2 pin oil pressure switches are installed. Check which oil 
pressure switch is installed. Checking the oil pressure and switch 
(1 pin switch). Refer to 

> “4.1 Oil Pressure and Switch, Checking, with a 1 Pin Switch’, 


page 108. 





Special tools and workshop equipment required 

* Oil Pressure Gauge - VAG1342- 

* Test Adapter F/VAS5051 DSO (2-pin) - VAS5256- 
* Handheld Multi-Meter - VAG1526D- 


* The engine oil level is OK 
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The engine oil temperature is at least 80° C (176° F) (radiator 
fan must start up once). 


(à) Note 


Function test and servicing the optical and acoustic oil pressure 
indicator. Refer to wiring diagrams, or to “Function and Compo- 
nent Selection” in the vehicle diagnostic tester. 


Remove the oil pressure switch. Refer to 


> “5.4 Oil Pressure Switch F1”, page 118 and install it into the 
oil pressure gauge. 


Thread the oil pressure gauge into the oil filter bracket in place 
of the oil pressure switch. 


Install the Test Adapter F/VAS5051 DSO (2-pin) - VAS5256- 
to the oil pressure switch. 


Connect the Handheld Multi-Meter - VAG1526D- to the Test 
Adapter F/VAS5051 DSO (2=pin) - VAS5256- and set it for the 
continuity test. 


The oil pressure switch must be open at less than 1.2 bar (17.4 
psi). 


Start the engine and increase the engine speed: The oil pres- 
sure switch must close at 1:2 to 1.6 bar (18.85 to 23.2 psi). 
Replace the oil pressure switch if it does not. 


Increase the engine speed further. At 2000 RPM and an oil 
temperature of 80° C (176° Fj, the oil pressure must be be- 
tween 2.7 and 4.5 bar (39.16to 65.26 psi). 


At higher engine speeds the oil pressure must not exceed 7.0 bar 
(101.52 psi) 


If the specification is not obtained: 


Check the screen in oil intake pipe for contamination. 


(à) Note 


Also, mechanical damage, for example, bearing damage can also 
be the cause of too low oil pressure. 


If no malfunction can be found: 


Replace the oil pump with balance shaft drive. Refer to 
> “5.2 Oil Pump with Balance Shaft Drive", page 113. 





If the specification is exceeded: 


Check the oil passages. 


If necessary, replace the oil filter bracket with pressure relief 
valve. 
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5 Removal and Installation 

=> "5.1 Oil Pan", page 111 

=> “5.2 Oil Pump with Balance Shaft Drive”, page 113 
5 "5.3 Oil Filter Bracket”, page 117 

> “5.4 Oil Pressure Switch F1”, page 118 

5.1 Oil Pan 


Special tools and workshop equipment required 


* T-Bar and Socket 10 mm - 3185- 

* Hex Ball Socket - T10058- 

* Torque Wrench (5-50 Nm) - VAG1331- 
* Flat Scraper 

* Silicone Sealant - D 176 404 A2- 
Removing 


— Remove the noise insulation. Refer to one of the following: 


Eos. Refesto = Body Exterior; Rep. Gr. 50 ; Removal and 
Installation . 


GTI and Passat. Refer to 2. Body Exterior; Rep. Gr. 50 ; De- 
scription and Operation . 


— Drain the engine oil. 


(à) Note 


Observe disposalregulations! 


— Remove the charge air pipe bolts -arrows-. 


A21-10030 


— Remove the bolts -1 and 2- . 


| 17-0078 
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— Remove the oil return pipe bolts -arrows-. 


(à) Note 


Ignore item 1 


A 17-10099 


— Remove the oil‘pan to transmission bolts -arrows-. 


— Loosen the oil pan bolts on the flywheel side using the T-bar 
and Socket 10mm - 3185- and remove the using the Hex Ball 
Socket - T10058- . 


— Remove the remaining bolts and remove the oil pan. Loosen 
the oil pan withdight blows from a rubber mallet, if necessary. 


— Remove the sealant residue from the cylinder block with a flat 
scraper. 


14 
20 19 18 17 16 15 


— Use a rotating plastic brush to remove any remaining sealant 
from the oil pan. | 


Installing A 
(à) Note 


* Note the expiration date of the silicone sealant. 


* The oil pan must be installed and tightened immediately after 
application of the silicone sealant. 
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— Cutthe sealant tube nozzle at the front mark (nozzle diameter: 
approximately 3 mm). 


— Apply the silicone seals as illustrated. The sealant bead must 
be: 


@ 2to 3 mm thick 


# and run on the inside of the bolt holes -arrows- 


(à) Note 


@ The sealant bead must not be thicker than specified. Other- 
wise, the excess sealant could get into the oil pan and clog the 
strainer in the oil intake pipe. 


17-0019 





€ With the transmission removed, the oil pan must seal flush with 
the cylinder block. 


@ With the transmission installed, the oil pan must make contact 
on the transmission. 


@ After installing the oil pan, allow the sealant to dry for approx- 
imately 30 minutes. Only after then may the engine oil be 
added. 


— Immediately position the oil pan and tighten the bolts as fol- 
lows: 


1 - Tighten all bolts of the oil pan to cylinder block very lightly in 
a diagonal sequence. 


2 - Tighten the oil pan to transmission bolts lightly. 


3 - Tighten the oil pan to cylinder block bolts again, lightly in a 
diagonal sequence. 


4 - Tighten the oil pan to transmission bolts to 40 Nm. 


5 - Tighten the oil pan to cylinder block bolts in a diagonal se- 
quence to 15 Nm. 


Further installation is in the reverse order:of removal. 


5.2 Oil Pump with Balance Shaft Drive 


> “5.2.1 Chain Tensioner, Pre-tensioning”, page 117 
Special tools and workshop equipment required 


@ Connecting Pim- T10027- 
@ Silicone Sealant - D 176 404 A2- 
Removing 


— Remove the oil pan. Refer to = “5.1 Oil Pan”, page 111. 


— Remove the chain guard. Disengage the locking lugs through 
the openings -arrows- if necessary using a small screwdriver. 
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— Rotate the crankshaft to set cylinder 1 at Top Dead Center 
(TDC). 






(à) Note 


Make sure there is a mark of the balance shaft chain sprocket 
opposite the securing hole--arrow-. Mark the position with a wa- 
terproof marker if the mark is missing. The mark will be needed 
later when installing. 


— Loosen the oil pump chain sprocket bolt. Counter hold the 
center bolt for.the vibration damper. 


/N Caution 


The chaín sprocket driving the balance shafts must not be 
loosened! 


— Release the tension on the chain-rail using a screwdriv 
-arrow- and secure it using a 3 mnvhex wrench -1-, act 
flats. 
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— Remove the oil pump chain sprocket and disengage the chain 
from the balance shaft drive. 


— Loosen the balance shaft drive bolts working from the outside 
toward the inside and remove it. Oil pump with balance shaft 
drive overview. Refer to 


> "2.2 Oil Pump with Balance Shaft Drive", page 104 . 
Installing and Adjusting 


* Chain tensioner is pre-tensioned. Refer to 
> “5.2.1 Chain Tensioner, Pre-tensioning”, page 117 . 


— Place the intermediate plate as shown onto the alignment 
bushings -arrows- in the balance shaft drive. 


— Install the oil pump with balance shaft drive and intermediate 
plates ighten the bolts working from the inside toward outside 
to 15 Nm + an additional 90° (1/4) turn. 


(à) Note 


Nate the different length of the bolts. Refer to 
>Fig. “Balance Shaft Drive Bolt Allocation" , page 117 . 
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— Rotate the crankshaft to set cylinder 1 to TDC. 


— Set themark on the balance shaft chain sprocket -arrow- op= 
posite the alignment bore. 





- Secure the chain sprocket in this position using the Connect- 
ing Pin - T10027- . Place the chain onto the balance shaft chain 
sprocket. 


— c|nstall the oil pump chain sprocket and tighten the bolt by hand. 


(à) Note 


The oil pump chain sprocket fits only in arre.position. To install, 
only the oil pump must be turned. = 


— Remove the Connecting Pin - T10027- and 3 mm hex wrench 
-1-. Secure the oil pump chain sprocket. Tightening specifica- 
tion: 20 Nm + 90° (1/4) additional turn. Counter hold the 
vibration damper center bolt. 


— Install the oil pan. Refer to > “5.1 Oil Pan”, page 111. 
Further installation is in the reverse order of removal. 
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Balance Shaft Drive Bolt Allocation 
A - M7 x 40 hex collar bolt 

B - M7 x 70 hex collar bolt 

C - M7 x 90 hex collar bolt 

D - M7 x 55 hex collar bolt 

E - Sealing plug with O-ring 








5.2.1 Chain Tensioner, Pre-tensioning 


— Pretension the piston by hand -arrow-. 


— Pushthe chain rail in the direction of -arrow- and secure it with 
a 3 mm hex wrench -1-. 


17-0186 





5.3 Oil Filter Bracket 


Removing 


— Remove the intake manifold. Refer to 
> “5.3 Intake Manifold”, page 279 . 


— Disconnect the coolant pipes. Refer to 
=> “4.2 Coolant Pipes”, page 137. 
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— Remove the engine oil cooler by removing the bolts 
-A and B-. 


— Disconnect the connector -A- from the oil pressure switch and 
remove the ground wire bolt -B-. 


— Remove the bolts -arrows- and remove the oil filter bracket. 
Installing 

— Replace the gaskets. 

— Insert the oil baffle. 


— Install the oil filter bracket and tighten the bolts uniformly to 15 
Nm + an additional 90° (1/4) turn. 


— Install the engine oil cooler with the bracket for the coolant 
pipes. 


Further installation is in the reverse order of removal. 


5.4 Oil Pressure Switch F1 

Special tools and workshop equipment required 

€ Socket 24 mm and Jointed Extension - T40175- 
Removing 

— Remove the noise insulation. Refer to one of the following: 


Eos. Refer to > Body Exterior; Rep. Gr. 50°; Removal and 
Installation . 


GTI and Passat. Refer to 2. Body Exterior; Rep. Gr. 50 ; De- 
scription and Operation . 


— Remove the left charge air hose -1 and 2-. 
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— Remove the harness connector -1-from the bracket and dis- 
connect the connector -arrow- from the oil pressure switch. 


With a 1 Pin Switch 


— Remove the bolt=B- from the ground cable (ignore the arrows). 


Continuation for All 


H17-100886 


— Remove the oil pressure switch using thé Socket 24 mm and 
Jointed Extension - T40175- . 


Installing 


— Install the oil pressure switch by hand and tighten it to 20 Nm. 


(à) Note 


In the case of a 1 pin switch, check whether the ground wire is Ley LO A s m 
connected. ANSE 





Further installation is in the reverse order of removal. 


5. Removal and Installation 1 1 9 





(y) 
! VV), Eos 2006 » , Golf 2004 > , Passat 2006 > 


= _Engine Mechanical, Fuel Injection and Ignition - Edition 08.2014 
6 Special Tools 


Special tools and workshop equipment required 
* Connecting Pin - T10027- 
T10027 


* Oil Drain Adapter - T40057- 


T4005? 


WrüD-10078 


* Socket 24 mm and Jointed Extension - T40175- 


A 


V.A.G 1526 D „ 


W00-10633 | 





* Handheld Multi-Meter - VAG1526D- 
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* Test Adapter F/VAS5051 DSO (2-pin) - VAS5256- 





T20179 


~ W00-10171 


* Oil Pressure Gauge - 
VAG1342- YA.G 1342 


* Voltage Tester - 
VAG1527B- 


* Connector Test Set - 
VAG1594C- 


WT ?- 10002 
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* T-Bar and Socket 10:mm - 
3185- 


* Hex Ball Socket- T10058- 


* Torque Wrench (5-50 Nm) - 
VAG1331- 


V.A.G 1331 
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19- Cooling System 








1 General Information 
> “1.1 Cooling System”, page 123 


=> “1.2 Draining and Filling”, page 123 








1.1 Cooling System 


/N WARNING 


Hot steam may escape when opening the expansion tank cap. 


Wear protective goggles and protective clothing to prevent 
damage to eyes and scalding. Cover the cap with a cloth and 
open very carefully. 





(à) Note 


@ When the engine is warm the cooling system is under pres 
sure. If necessary release pressure before beginning«epair 
work. 


* Secure all hose connections using hose clamps appropriate 
for the model type. 


@ Hose Cli Pliers - VAG1921- or Spring Type Clip Pliers - 
VAS6499- are recommended for installing spring clamps. 


@ Always replace gaskets and seals. 


@ The arrows on the coolant pipes and coolant hoses must line 
up across from each other. 


1.2 Draining and Filling 

Special tools and workshop equipment required 
Refractometer - T10007A- 

Drip Tray for VAS6100 - VAS6208- 

Hose Clip Pliers - VAS6340- 

Cooling System Charge Unit - VAS6096- 
Adapter - VAG1274/8- 


© > 9 9 9 


Draining 


(à) Note A 


Follow disposal regulations. 


/N WARNING 


Hot steam may escape when opening the expansion tank cap. 


Wear protective goggles and protective clothing to prevent 
damage to eyes and scalding. Cover the cap with a cloth and 
open very carefully. 
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— Open the cap for the coolant expansion tank cap. 

— Remove the noise insulation. Refer to one of the following: 


Eos. Refer to = Body Exterior; Rep. Gr. 50 ; Removal and 
Installation . 


GTI and Passat. Refer to 2. Body Exterior; Rep. Gr. 50 ; De- 
scription and Operation . 


— Disengage the quick acting coupling -arrow- and disconnect 
the coolant hose from the radiator. 


— Also remove the hose -arrow- at the engine oil cooler. 


Filling 


/N Cautiori 


Only mixwith clean tap water. Contaminated water does not 
have the quality needed to ensure the coolant will function cor- 
rectly. 
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d Note 


The water portion of the coolant influences the effectiveness 
of the coolant. Based on the contents, the country or even the 
region specific quality can be different. Use distilled water. For 
this reason, we recommend using distilled water when adding 
coolant or filling coolant for the first time. 


* Use only coolant additives listed in the Parts Catalog. Other 
coolant adaditives,may above all reduce. the corrosion protec- 
tion effect signiticantly. The damage resulting,from this may 
lead to.loss of coolant and consequently to severe engine 
damage. 


* Coolant with the correct mixture ratio prevents freezing and 
corrosion damage and calcium deposits. The boiling pointwill 
be raised. The cooling system must be filled with coolant ad- 
ditive year-round. 


@ Because of its high boiling point, the coolant contributes to 
engine reliability under heavy loads, particularly in countries 
with tropical climates. 


@ The Refractometer - T7T0007A- MUST be used to determine 
the freeze protection density. 


* Protection against frost must be assured down to approxi- 
mately -25° C (-13° F) (in arctic climatic countries down to 
approximately -36° C (-33° F)). When stronger freeze protec- 
lion is needed due to the climate, the freeze protection may 
be increased. But only up to -48° C (-54 °F), otherwise the ef- 
fectiveness of the coolant decreases. 


€ The coolant concentration must not be reduced by adding wa- 
fer even in warmer seasons and in warmer countries. The frost 
protection must be at least -25° C (-13° F). 


«^ Read the freeze protection value on the scale for the coolant 
additive that has been added. 


¢ Thétemperature on the Refractometer - T10007A- corre- 
spondsdo the freezing point. At "T ice crystals 
may begin to form in the coolan 


* Do not reuse used coolant. 


* Onlyuse water/coolant additive to lubricate the coolant hoses. 


Recommended Mixture Ratios 


e Protection Coolant Ad- 
| diive | 





-25° C (-13° -25° C (-13° F) | | | 40*$ | 3.2 liters | 48liters | 8 liters 

-36° C 33: F) 50% 4.0 liters 4.0 liters 

* ! The quantity of coolant can vary depending upon the vehicle 
equipment. 


— Reconnect the hose and connector couplings. 


— Install the noise insulation. Refer to = Body Exterior; Rep. Gr. 
50 ; Description and Operation . 


Filling Using the Cooling System Charge Unit - VAS6096- 
— Install the Adapter - VAG1274/8- onto the expansion tank. 


— Fill the coolant circuit using the Cooling System Charge Unit - 
VAS6096- . Refer to the operating instructions . 


Filling without Using the Cooling System Charge Unit - VAS6096- 
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— Slowly fill the coolant up to the top mark of the hatched area 
on the expansion tank. 


— Install the expansion tank cap. 


— Start the engine and maintain an engine speed of about 2000 
RPM for approximately 3 minutes. 





— Allow the engine to run until the coolant fan starts running. 


/N WARNING 


Hot steam may escape when opening the expansion tank cap. 





Wear protective goggles and protective clothing to prevent 
damage to eyes and scalding. Cover the cap with a cloth and 
open very carefully. 





— Check the coolant level and fill if necessary. With the engine 
at operating temperature, the coolant level must be at the top 
mark, with the engine cold, it must be in the center of the 
hatched area. 
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2 Description and Operation 


=> “2.1 Coolant Hose Connection Diagram, Vehicles through June 
2005”, page 127 


5 “2.2 Coolant Hose Connection Diagram, Vehicles from Jul 
2005”, page 129 


5 “2.3 Cooling System Components Overview, Body Side”, page 
130 


=> “2.4 Cooling System Components Overview, Engine Side” 
page 131 


5 “2.5 Coolant Recirculation Pump Overview, with a Bypass 
Thermostat”, page 132 


=> “2.6 Coolant Recirculation Pump Overview, without a Bypass 
Thermostat”, page 133 


> “2.7 Bypass Thermostat Overview"Spage 134 








2.1 Coolant Hose Connection Diagram, Vehicles through June 2005 
1 - Radiator 
Q Removing and Instal- 
ling. Refer to 
> 4.5 Radiator” 
page 140. 


Q Replace the coolant af- 
ter replacing the heater 
core. 


2 - Coolant Pump - V50- 


Q The function of the 
pump can be checked 
with the output diagnos- 
tic test mode > Vehicle 
diagnostic tester 


Q The direction of coolant 
flow in after-run opera- 
tion is opposite the illus- 
trated direction of flow 


3 - Bypass Thermostat 


Q Checking. Refer to 


2 "24, Bypass Thermo- 
stat Overview" 


page 134^ 


4 - Coolant Thermostat Hous- 
ing 
Q With coolant thermostat 
Q Coolant thermostat, 
checking > Vehicle di- 
agnostic tester “Func- 
tion and Component Se- 
lection” 





5 - Coolant Pump 

Q Removing and Installing 
6 - Cylinder Head/Cylinder 
Block 

Q Replace the coolant after replacing the heater core. 


519-1012329 
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7 - Turbocharger 
LY Removing and Installing. Refer to = “4.4 Turbocharger”, page 251 . 


8 - Reservoir 
LY With cap 


LJ Pressure Relief Valve inside Cap, Checking. Refer to 
=> “3.1.1 Pressure Relief Valve in Cap, Checking”, page 135 . 


9 - Heater Core 
LJ Replace the coolant after replacing the heater core. 


10 - Hose 
U Only with automatic transmission 


11 - Transmission Fluid Cooler 
Q Only with automatic transmission 


12 - Bypass Thermostat 

Q Only with automatic transmission 

LY Checking. Refer to > “2.7 Bypass Thermostat Overview”, page 134 . 
13 - Water Connection 
14 - Engine Oil Cooler 
15 - Intake Manifold 

LY Removing and Installiag. Refer to = “5.3 Intake Manifold”, page 279 . 
16 - Hose 

Q Only with auxiliary cooler 
17 - Auxiliary Cooler 

Q Optional equipment 


18 - Hose 
Q Only with auxiliary cooler 


=a P 


f 
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2.2 Coolant Hose Connection Diagram, Vehicles from July 2005 





1 - Reservoir 
LY With cap 


Q Pressure Relief Valve 
inside Cap, Checking. 
Refer to 
> “3.1.1 Pressure Relief 
Valve in Cap, Check- 
ing”, page 135. 


2 - Turbocharger 


Q Removing and Instal- 
ling. Refer to 
=> “4.4 Turbocharger’, 
page 251. 


3 - Cylinder Head/Cylinder 
Block 


Q Replace the coolant af- 
ter replacing the heater 
core. 


4 - Coolant Connection 


5 - Heater Core 


Q Replace the coolant af- 
ter replacing the heater 
core. 


6 - Bypass Thermostat 


Q Only with automatic 
transmission 
Q Checking. Refer to 


> “2./ Bypass Thermo- 
stat Overview” 





page 134. 
7 - Transmission Fluid Cooler 
OY Only with automatic 





transmission 

8 - Engine Oil Cooler 
9 - Intake Manifold 

LY Removing and Installing. Refer to > “5.3 Intake Manifold”, page 279 . 
10 - Radiator 

LY Removing and Installing. Refer to = “4.5 Radiator”, page 140 . 

LJ Replace the coolant after replacing the heater core. 
11 - Coolant pump - V50- 

LY The direction of coolant flow in after-run operation is opposite the illustrated direction of flow 

Q The functions can be checked with Output Diagnostic Test Mode (DTM) = Vehicle diagnostic tester 
12 - Coolant Thermostat Housing 

LY With coolant thermostat 

Q Coolant thermostat, checking > Vehicle diagnostic tester “Function and Component Selection" 
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2.3 Cooling System Components Overview, Body Side 





1 - Cap 


L] Pressure relief valve in 
cap, checking. Refer to 
5 "3.1.1 Pressure Relief 


Valve in Cap, Check- 
ing', page 135. 


2 - Connector 


3 - Stud Bolt 
uU 5Nm 


4 - Expansion Tank 


Q Cooling system, check- 
ing for leaks. Refer to 


> “3.1 Cooling System, 
Checking for Leaks”, 
page 135. 


5 - Sealing Strip 

LY Only on the Passat. 
6 - O-Ring 

Q Replace if damaged: 
7 - Lower Coolant Hose 


Q To the coolant thermo- 
stat housing. 


8 - Nut 
L) 5Nm 


9 - Bolt 
LY) 5Nm 


10 - Coolant Fan 2 - V177- 


LY Removing and instal- 
ling. Refer to 








> “4.4 Coolant Fan and 
Coolant Fan 2” 
page 140. 


11 - Coolant Fan - V7- 
UY Removing and installing. Refer to > “4.4 Coolant Fan and Coolant Fan 2”, page 140 . 
Q With the coolant fan control module. 





12 - Connector 
13 - Fan Shroud 


14 - Radiator 
UY Removing and installing. Refer to > “4.5 Radiator”, page 140 . 
Q After replacing, replace the entire amount of coolant. 


15 - Upper Coolant Hose 
Q To the connecting piece on the cylinder head. 
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2.4 Cooling System Components Overview, Engine Side 


1 - Bolt 
LY 40 Nm 


2 - Bolt 
Q 30 Nm 


3 - Coolant Pipe 
4 - Connecting Hose 
5 - O-Ring 

Q Always replace. 
6 - Connecting Piece 


T - Bolt 
L) 10Nm 


8 - Retaining Clip 
9 - O-Ring 
LY Always replace. 


10 - Engine Coolant Tempera- 
ture Sensor - G62- 


11 - Connecting Hose 
12 - Connecting Piece 
13 - Connecting Hose 
14 - Connecting Hose 
15 - Connecting Hose 
16 - Coolant Pipe 


17 - Bolt 
L) 5Nm 


18 - Connecting Hose 


M19- 10095 





19 - Coolant Pipe 


20 - Bolt 
L) 5Nm 


21 - Coolant Thermostat Housing 
LY With the coolant thermostat. 


LY Coolant thermostat, checking: Refer to “Function and Component Selection” in the vehicle diagnostic 
tester. 


LY Opening begins at 87 °C (188.6° F). 
22 - Bolt 
Q 15 Nm 
23 - Coolant Pump 
Q Removing and installing. Refer to 2 “44, Coolant Pump”, page 136. 
24 - Bolt EJ 
Q 15Nm 


=f 


20 
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2.5 Coolant Recirculation Pump Overview, with a Bypass Thermostat 





1 - Nut 
lL) 3Nm 


2 - Coolant Pipe 
3 - Spring-Type Clip 
4 - Coolant Line 
Q To the turbocharger. 


5 - Spring-Type Clip 
6 - Coolant Hose 


Q With the bypass thermo- 
stat. 


Q Bypass thermostat, 
checking. Refer to 


> “2./ Bypass Thermo- 
stat Overview” 


page 134. 
7 - Nut 
L) 5Nm 


8 - Engine Coolant Tempera- 
ture Sensor on Radiator Outlet 





9 - Retaining Clip 
10 - O-Ring 
LY Always replace: 
11 - Lower Coolant Hose 
12 - T-Connection 


13 - Coolant Hose 





14 - Bracket 
15 - Coolant Recirculation 
Pump 
a The functions can be checked with output Diagnostic Test Mode (DTM). Refer to the vehicle diagnostic 
tester. 


16-- Coolant Hose 


172- Bolt 
a 8Nm 
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2.6 Coolant Recirculation Pump Overview, without a Bypass Thermostat 





1 - Nut 
ü 3Nm 


2 - Coolant Line 
3 - Spring-Type Clip 
4 - Coolant Line 
LY To the turbocharger. 


5 - Coolant Hose 
6 - Bracket 


7 - Coolant Hose 

Q To the radiator inlet. 
8 - Coolant Recirculation 
Pump 


Q The functions can be 
checked with output Di- 
agnostic Test Mode 
(DTM). Refer to the ve- 
hicle diagnostic tester. 

9 - Bolt 


Q 8Nm 


10 - Nut 
uU 5Nm 


51898-10131 
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2.1 Bypass Thermostat Overview 





1 - Retaining Clip 

2 - Lower Part of- Housing 
3 - Operating.Element 

4 - Spring 

5 - O-ring 

6 - Upper Part of Housing 





Checking the Bypass Thermostat 

— Remove the operating element -item 3-. 

— Warm the operating element in a coolant bath. 

Starts to open: approximately 75 °C (167° F). 

Opening end: approximately 85 °C (185° F). 

Opens: approximately 5 mm 

Bypass Thermostat Location 

The bypass thermostat for the transmission fluid cooler circuit: 


The arrow on the bottom part of the thermostat points to the 
heater core. 


The bypass thermostat for the turbocharger coolant circuit: 


The arrow on the bottom part of the housing points to the cool- 
ant recirculation pump. 
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3 Diagnosis and Testing 

> “3.1 Cooling System, Checking for Leaks”, page 135 

3.1 Cooling System, Checking for Leaks 
> "3.1.1 Pressure Relief Valve in Cap, Checking”, page 135 
Special tools and workshop equipment required 

* Cooling System Tester - VAG1274- 

* Adapter - VAG1274/8- 

* Adapter - VAG1274/9- 


Pressure relief valve in cap, checking. Refer to 
=> “3.1.1 Pressure Relief Valve in Cap, Checking”, page 135. 


* Engine is at operating temperature. 





Test Sequence 


/N WARNING 


Hot steam may escape when opening the expansion tank cap. 


Wear protective goggles and protective clothing to prevent 
damage to eyes and scalding. Cover the cap with a cloth and 
open very carefully. 





— Open the cap on the coolant expansion tank. 


— Install the Cooling System Tester - VAG1274- with the Adapter 
- VAG1274/8- onto the expansion tank. 


— Generate a positive pressure of approximately 1.0 bar (14.5 
psi) using the hand pump on the tester. 


If the pressure drops: 


— Search for leaking areas and repair the malfünction. 


3.1.1 Pressure Relief Valve in Cap, Checking 


— Install the cap to the Adapter - VAG1274/9- and the Cooling 
System Tester? VAG1274- . 


— Operate the hand pump. 


* Therelief valve must open at 1.4 to 1.6 bar (20.30 to 23.20 
psi). 
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4 Removal and Installation 


> “4.1 Coolant Pump”, page 136 
=> “4.2 Coolant Pipes”, page 137 


> “4.3 Coolant Thermostat Housing with Thermostat” 
page 139 


> “4.4 Coolant Fan and Coolant Fan 2”, page T40 
GTI and Eos = “4.5 Radiator”, page°140 

Passat > “4.6 Radiator”, page 141 

4.1 Coolant Pump 

Special tools and workshop equipment required 

@ Drip Tray - VAG1306- 

@ Hose Clip Pliers - VAS6362- 


Removing 


/N WARNING 


Hot steam may escape when opening the expansion tank cap. 


Wear protective goggles and protective clothing to prevent 
damage to eyes and scalding. Cover the cap with a cloth and 
open very carefully. 





— Drain the coolant. Refer to 
=> “1.2 Draining and Filling’, page 123 . 


— Remove the toothed>belt. Refer to one of the following: 


5 "4.4 Toothed Belt, with.a Divided Toothed Belt Guard age 
n. [3 
—— EI j 








= “4.3 Toothed Belt, without a Divided Toothed Belt Gara”, 
page 63. 


— Remove the coolant pump bolts -1- and remove the coolant 
pump -2-. 


— Remove the O-ring -3-. 

Installing 

Install in the reverse order of removal. Note the following: 
— Replace the O-ring. 


— Clean the smooth sealing surface for the O-ring. 


i A19-0084 
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— Lubricate the new O-ring -3- with coolant. 
— Insert the coolant pump -2-. 


* Installed position: The sealing plug in the housing points down- 
ward. 


— Tighten the coolant pump bolts -1 -. 


— Install the toothed belt. Refer to one of the following: 


5 "4.4 Toothed Belt, with a Divided Toothed Belt Guard”, page 
72. 


> “4.3 Toothed Belt, without a Divided Toothed Belt Guard" 
page 63 . 


— Fill the coolant. Refer to 
=> “1.2 Draining and Filling”, page 123 . 


i A19-0084 








Tightening Specifications 


Component Nm — 


Coolant pump to cylinder block 
Toothed belt guard to cylinder block 10 1 


1 Install using locking fluid 





4.2 Coolant Pipes 

Special tools and workshop equipment required 
* Hose Clip Pliers - VAS6362- 

Removing 


— Remove the engine cover/upper air filter housing. Refer to 
=> “d.1 Engine Cover/Upper Air Ritter Housing”, page 277 . 


GTI 


— Remove the pipe -A- and hose -B- bolts -arrows-. | ANC 
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Continuation for All 
— Remove the noise insulation. Refer to one of the following: 


Eos. Refer to => Body Exterior; Rep. Gr. 50 ; Removal and 
Installation . 


GTI and Passat. Refer to = Body Exterior; Rep. Gr. 50 ; De- 
scription and Operation . 
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— Disconnect the connector -3- from the charge air pressure 
sensor. 


— Remove the bolts -2 and 4-. 


— Loosen the clamp -1-, disconnect the quick-release coupling 
on the charge air cooler and remove the charge air-pipe with 
the hose downward. 


- Drain the coolant. Refer to NB.  -— cab 
=> “1.2 Draining and Filling”, page 123 . AM \ Mo \ 
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— Disconnect the electrical connectors -arrow-. 
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— Disconnect the coolant hoses from the coolant pipes 
-arrows-. 


— Disconnect the hose -A- and remove the bolt -B-. Remove the 
front coolant pipe. 
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— Disengage the connector -A- from the bracket, disconnect the 
hose -B- and remove the bolts -C-. Remove the rear coolant 


pipe. 
Installing 


Installation is performed in the reverse order. 


4.3 Coolant Thermostat Housing with Ther- 
mostat 


(à) Note 


Check the-coolant thermostat. Refer to “Function and component 
selection" in the vehicle diagnostic tester 


Removing 


— Remove-the generator. Refer to = Electrical Equipment; Rep. 
Gr. 27 Removal and Installation . 


— Remove the coolant pipes. Refer to 
=> "4.2 Coólant Pipes", page 137 . 


— Release the°clamp -1- and then remove the coolant hose -2- 
from the coolant thermostat housing. 


=f 


— Remove the bolts -arrows- and remove the coolant thermostat 
housing with the thermostat from the engine. 


Installing 
— Clean the sealing surface for the O-ring. 
— Replace the O-ring and lubricate it with coolant. 


— Install the coolant thermostat housing to the cylinder block and 
tighten the bolts evenly to 15 Nm. 


— Further installation is in the reverse order of removal. 
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4.4 Coolant Fan and Coolant Fan 2 
Removing 


— Remove the fan shroud upper bolts -upper arrows-. Loosen 
the refrigerant lines and move them to the side if necessary. 


— Remove the noise insulation. Refer to one of the following: 


Eos. Refer to = Body Exterior; Rep. Gr. 50 ; Removal and 
Installation . 


GTI and Passat. Refer to 2. Body Exterior; Rep. Gr. 50 ; De- 
scription and Operation . 





— Disconnect the harness connector -1- and remove the fan 
shroud lower bolts -lower arrows-. 


— Remove thefan shroud downward. 


— Disconnect the electrical harness connector -1- and lay the 
wire to:the side. 





— Remove the nuts -arrows- and remove the coolant fans. 
Installing 
Instalkin the reverse the order of removal. Note the following: 


For the Correct Tightening Specifications. Refer to 
> “2.3 Gooling System Components Overview, Body Side”, page 
130. 








4.5 Radiator 

Special tools and workshop equipment required 
Refractometer - T10007A- 

Drip Tray for VAS6100 - VAS6208- 

Hose Clip Pliers - VAS6340- 

Cooling System Charge Unit - VAS6096- 
Adapter - VAG1274/8- 


Removing 


© © 9 99 9 


— Drain the coolant. Refer to 
=> “1.2 Draining and Filling”, page 123 . 
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— Disconnect the charge air hose -arrows-. 


— Move the lock carrier into the service position. Refer to “Lock 
Carrier’ in > Body Exterior; Rep. Gr. 50 ; Description and 
Operation . 


— Remove the coolant hoses from the radiator. 


— Remove the fan shroud and fans. Refer to 
> “4.4 Coolant Fan and Coolant Fan 2”, page 140. 


(à) Note 


To prevent damage to the Air conditioning (A/C) condenser and 
also to the refrigerant lines/hoses, ensure that the lines and hoses 
are not stretched, kinked or bent. 





— Remove the bolts -arrows- from the radiator. 


— Remove the radiator downward. 

Installing 

Install in reverse order of removal. Note the following: 
— Do not reuse used coolant. 


— Fill the coolant. Refer to 
=> “1.2 Draining and Filling”, page 123 . 


For the Correct Tightening Specifications. Refer to 
=> “2.3 Cooling System Components Overview, Body Side”, page 
130. 


4.6 Radiator 

Special tools and workshop equipment required 
Refractometer - T10007A- 

Drip Tray for VAS6100 - VAS6208- 

Hose Clip Pliers - VAS6340- 

Cooling System Charge Unit - VAS6096- 
Adapter - VAG1274/8- 


Removing 


© 9 9 99 9 


— Drain the coolant. Refer to 
=> “1.2 Draining and Filling”, page £23 . 


— Remove the coolant hoses from the2radiator. 


— Remove the fan shroud and fans. Refer to 
=> “4.4 Coolant Fan and Coolant Fan 2”, page 140. 
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— Remove the bolts -arrows- from the radiator. 





— Tilt the radiator back slightly and unclip the sealing strip -1-. 
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— Take the radiator up and out. 

Installing 

Install in the reverse order of removal. Note the following: 
— Do not reuse used coolant. 


— Fill the coolant. Refer to 
=> “1.2 Draining and Filling”, page 123 . 


For the Correct Tightening Specifications. Referto 


> “2.3 Cooling System Components\OVerview, Body Side’, page 
130. 
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5 Special Tools 
Special tools and workshop equipment required 
Hose Clip Pliers - VAS6362- 


* Refractometer - T10007A- 


* Drip Tray for VAS6100 - 
VAS6208- 


* Hose Clip Pliers - 
VAS6340- 


* Cooling System Charge 
Unit - VAS6096- 


* Adapter - VAG1274/8- 


T10007 A 
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* Cooling System Tester - 
VAG1274- 


* Adapter - VAG1274/8- 
* Adapter - VAG1274/9- 


V. A.G 1274 


VAG 1274/8 
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20- Fuel Suppl 


1 General Information 

> “1.1 Safety Precautions”, page 145 

> 1.2 High Side Fuel Pressure! Releasing’, page.146 
> "1.3 Clean Working Conditions", page 147 

GTI > “1.4 FuelTank, Draining”, page 148 
Eos > “1.5sFuel Tank, Draining”, page 152 


Passats “1.6 Fuel Tank, Draining’, page 156 














1.1 Safety Precautions 


/N WARNING 


€ Fuel pressure in the high pressure pipe can be up to 120 
bar (1740 psi)! Follow the safety precautions when re- 
leasing the pressure in the high pressure side. Refer to 


> “1.2 High Side Fuel Pressure, Releasing’, page 146. 
The fuel system is under pressure! Always wear protective 


eyewear and protective clothing to prevent injuries and 
fuel from coming in contact with your skin. 


Before loosening line connections, place a cloth around 
the connection point. Then release pressure by carefully 
pulling off the line. 


For safety reasons, interrupt the current to the fuel pump before 
opening the fuel system. Otherwise the fuel pump will activate 
when the drivers door is opened. Use one at the following ways 
to interrupt the current: "PB 


€ Battery, disconnecting IM 
or 

€ Remove the fuse for the fuel pump control module 
or 


@ Disconnect the connector from the fuel delivery unit flange 
or from the fuel pump control module 


/N Caution 


When doing any repair work, especially in the engine compart- 
ment, pay attention to the following due to clearance issues: 


€ Route lines of all types (for example, fuel, hydraulic, Evap- 
orative Emission (EVAP), coolant, refrigerant, brake fluid 
and vacuum) and electrical wiring so that the original path 
is followed. 


To prevent damage to the lines, make sure there is suffi- 
cient clearance to all moving or hot components. 





To Reduce the Risk of Personal Injury and/or Damage to the Fuel 
Injection and Ignition System, Always Observe the Following: 


# Do not touch or disconnect the ignition coils with power output 
stages when the engine is running or turning at starting speed. 
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* The ignition must be turned off before connecting or discon- 
necting injection and ignition system wiring or tester cables. 


Always Observe the following When Removing and Installing the 
Fuel Delivery Unit or the Fuel Pump from a Full or Partially Filled 
Fuel Tank. 


* Before starting work, turn a exhaust extraction system on and 
place an extraction hose close to the fuel tank opening to ex- 
tract fuel fumes. If no éxhaust extraction system is available, 
a radial fan (as long as motor is not in air flow) with a dis- 
placement greater than 15 m?/h can be used. 


* Prevent fuel from contacting skin! Wear fuel resistant gloves! 


If Special Testing Equipment Is Required during a Road Test, 
Note the Following: 


* Test and measuring instrüments must be secured to the rear 
seat and operated by a second person from this location. 


€* Ifthe vehicle is involved in a collision while testing and meas- 
uring equipment is operated from the front passenger seat, the 
person sitting in that seat could be Seriously injured when the 


airbag deploys. m 
1.2 High Side Fuel Pressure;-Releasing A 


/N WARNING 


The fuel injection system is divided into a high pressure side 
(maximum approximately 120 bar (1740 psi)) and a low pres- 
sure side (approximately 6 bar (87 psi)). 


Before opening the high pressure side - for example, removing 
the high pressure pump, fuel rail, fuel injectors, fuel pipes or 
fuel pressure sensor - the fuel pressure in the high pressure 
side must be reduced to a residual pressure of approximately 
6 bar (87 psi). The procedure for this is as follows. 
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— Disconnect the electricakconnector from the fuel pressure reg- 
ulator valve -arrow-, 


— Allow the enginesto idle approximately 10 seconds. 


d Note 


When the fuel pressure regulator valve electrical connector Is 
disconnected during idle, the pressure in the high pressure 
side decreases to approximately 6 bar (87 psi). 


@ After the high pressure has been released, the high pressure 
side must be opened immediately. Otherwise, the pressure 
can inérease again due to the warming of the fuel. 


— Turn off-the ignition. 


/N WARNING 


The fuel system is under pressure! 


€ Always wear protective eyewear and protective clothing to 
prevent injuries and fuel from coming in contact with your 
skin. 


€ Before loosening líne connections, place a CE around 
the connection point; hen release pressure Dgarefully 
pulling off the line. 





c 


— Place a clean cloth around the connection point and carefully 
open, to release the residual pressure of approximately 6 bar 
(87 psi). Leaking fuel must be absorbed. 


— To conclude work, check the Diagnostic Trouble Code (DTC) 
memory of the Engine Control Module (ECM), erase all DTC 
entries which may have occurred from removing the connec- 
tor. 


(à) Note 


a a readiness code if the DTC memory was erased. Refer 
o “Guided Function” in the vehicle diagnostic tester. 


1.3 Clean Working Conditions 


When working on the fuel supply/injection system, pay careful at- 
tention to the following “5 rules”: 


* Thoroughly clean all connections and the surrounding area 
before disconnecting. 


* Place parts that have been removed on a clean surface and 
cover them. Use lint free cloths. 


* Carefully cover or seal opened components, if repairs are not 
performed immediately. 


* Only install clean components: Only unpack replacement 
parts immediately prior to installation. Do not use parts that 
have been stored loose (for example, in tool boxes, etc.). 


* When the system is open: Avoid working with compressed air 
if possible. Do not move vehicle unless absolutely necessary. 
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1.4 Fuel Tank, Draining 

Special tools and workshop equipment required 
@ Fuel Extracting Device - VAS5190- 

* Wrench - T10202- 

* Torque Wrench (40-200 Nm) - VAG1332- 


— Read the safety precautions before starting. Refer to 
=> “1.1 Safety Precautions”, page 145. 


Refer to 
> “1.4.1 With the Fuel Delivery Unit Installed”, page 148 


Refer to > “1.4.2 With the Tank More Than 3/4 Full”, page 150 
Refer to > “1.4.3 with the Tank Less Than 3/4 Full’, page 151 
1.4.1 With the Fuel Delivery Unit Installed 
Special tools and workshop,equipment required 

@ Fuel Extracting Adapter - VAS5190/3- 

* Test Instrument Adapter/DSO (5-pin) - VAS5565- 

# Remote Control - VAG1348/3A- 


/N WARNING 


The fuel system is under pressure! 


$ Always wear protective eyewear and protective clothing to 
prevent injuries and fuel from coming in contact with your 


Skin. 


@ Before loosening line connections, place a cloth around 
the connection point. Then release pressure by carefully 
pulling off the line. 


@ Connect the Fuel Extracting Device - VAS5190- ground 
wire to the vehicles ground strap. 





— Disconnect the supply line (metal coupling) -arrow- and catch 
any leaking fuel with a cloth. 


(à) Note 


Press the locking ring to rélease the fuel line. 
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— Connect the Fuel Extracting Device - VAS5190- and the Fuel 
Extracting Adapter - VAS5190/3- to the fuel supply ine. 


— Remove the rear bench seat. Refer to =0Body Interior; Rep. 
Gr. 72 ; Removal and Installation . 


— Remove the cover -1- and the fuel pump control module -2- 
from the fuel delivery:unit. 


— Disconnect the 5 pin connector -arrow- from the flange on the [3 
fuel delivery unit. 
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— Install the Test Instrument Adapter/DSO (5-pin) - VAS5565- 
between the connectors on the cover and the fuel delivery unit. 


— Connect the Remote Control - VAG1348/3A- to the Test In- 
strument Adapter/DSO (5-pin) - VAS5565- and to battery pos- 
itive (+). 


(à) Note 


This step allows the fuel pump to run when the engine is not run- 
ning. 


— Remove the fuel cap from the fuel filler tube. 


— Operate the Remote Control - VAG1348/3A- and:the shut off 
lever on the Fuel Extracting Device - VAS5190-‘until the fuel 
tank is empty. 


/N Caution 


Do not run the fuel pump ary. 





1.4.2 With the Tank More Than 3/4 Full 


/N Caution 


Secure the Fuel Extracting Device - VAS5190- ground wire to 
a bare area on the chassis. 





— Remove the cone piece -2- from the shaft piece -1- on the Fuel 
Extracting Device - VAS5190- . 


— Using insulating tape, apply a mark -arrow-.on the suction 
hose at length of 1180 mm -a- from the endcof the hose. 


— Remove the fuel cap from the fuel filler tube. 


— Install the shaft piece -1- for the Fuel Extracting Device - 
VAS5190- into the fuel tank filler tube. 


— Slide the suction hose into the fuel tank until the mark applied 
earlier -arrow- aligns with the shaft piece. 
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(à) Note 


A ball valve -2- that must not be damaged by the suction hose 
-3- Is located in the fuel tank -1- at the lower end of the filler tube. 
Therefore slide in the hose only up to the mark -arrow- applied 
earlier. 


— Drain the fuel tank as much as possible via the fuel filler tube. 


— Carefully pull out the suction hose. 


d Note 


When no more fuel can be extracted, the tanks drained only 
T DU for the flange to be opened without. danger. The tank 
may be removed while containing the remaining fuel. 


* Toarain the fuel tank completely. Refer to 
> “7.4.3 with the Tank Less Than 3/4 Full, page 157. 





1.4.3 with the Tank Less Than 3/4 Full 


— Remove the rear bench seat. Refer to. > Body Interior; Rep. 
Gr. 72 ; Removal and Installation . 


— Remove the cover -1- and the fuel pump control module -2- 
from the fuel delivery unit. 


/N WARNING 


The fuel system is under pressure! 


€ Always wear protective eyewear and protective clothing to 
prevent injuries and fuel from coming in contact with your 
skin. 


€ Before loosening line connections, place a cloth around 
the connection point. Then release pressure by carefully 
pulling off the line. 


— Disconnect the connector -1- and the fuel lines -2 and 3- from 
the flange. 


(à) Note 


Press the buttons together on the connections to do so. 
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— Remove the lock ring using the Wrench - T10202- . 
— Lift the sensor flange. 


— Insert the Fuel Extracting Device - VAS5190- suction hose as 
far as possible into the fuel tank and extract the fuel. 


If the fuel only needed to drained, then reinstall the sensor flange. 
Refer to 2 "4.2.1 Fuel Delivery Unit', page 212. 





1.5 Fuel Tank, Draining 

Special tools and workshop equipment required 
* Fuel Extracting Device - VAS5190- 

* Wrench - T10202- 

* Torque Wrench (40-200 Nm) - VAG1332- 


— Read the safety precautions before starting. Refer to 
> “1.1 Safety Precautions”, page 145 . 


Refer to 
=> “1.5.1 WithMthe Fuel Delivery Unit Installed”, page 152 


Refer to 3 “1.5.2 with the Tank More Than 3/4 Full’, page 154 
Referdo 2 "1.5.3 with the Tank Less Than 3/4 Full", page 155 
1.5.1 With the Fuel Delivery Unit Installed 
Special tools and workshop equipment required 

# Fuel Extracting Adapter - VAS5190/3- 

Test Instrument Adapter/DSO (5-pin) - VAS5565- 

* Remote Control - VAG1348/3A- 


/N WARNING 


The fuel system is under pressure! 


€ Always wear protective eyewear and protective clothing to 
prevent injuries and fuel from coming in contact with your 
skin. 


Before loosening line connections, place a cloth around 
the-connection point. Then release pressure by carefully 
pulling-off the line. 


For safety reasons, interrupt the curg& 
pump. Refer to. "1.1 Safety P. Ullons 

fore opening the füel system because the.fueél pump is 
activated by the drivers door contact switch. 


Connect the Fuel Extracting Device - VAS5190- ground 
wire to the vehicles ground strap. 
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— Disconnect the supply line (metal coupling) -arrow- and catch 
any leaking fuel with a cloth. 


(à) Note 


Press the locking ring to release the fuel line. 


— Connect the Fuel Extracting Device =VAS5190- and the Fuel VANES M 
Extracting Adapter - VAS5190/3- to the fuel supply line. i if Ne UN 6 27 VAS 5190 

P [TL AV etri z^ 

— Remove the rear bench seat. Refer to = Body Interior; Rep. ite ee ] Xo 7 

Gr. 72 ; Removal and Installation . {he A Aa / 


— Remove the cover -1- and the fuel pump control module -2- 
from the fuel delivery unit. 


— Disconnect the 5 pin connector -arrow- from the flange on the 
fuel delivery unit. 
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— Install the Test Instrument Adapter/DSO (5-pin) - VAS5565- 
between the:connectors on the cover and the fuel delivery unit. 


— Connect the Remote Control - VAG1348/3A- to the Test In- 
strumentAdapter/DSO (5-pin) - VAS5565- and to battery pos- 
itive (+). 


(à) Note 


This step allows the fuel pump to run when the engine is not run- 
ning. 


— Remove the fuel cap from the fuel filler tube. 


— Operatesthe Remote Control - VAG1348/3A- and the shut off 
lever on the Fuel Extracting Device - VAS5190- until the fuel 
tank is empty. 


/N Caution 





Do not run the fuel pump ary. 





1.5.2 with the Tank More"Than 3/4 Full 


/N Caution 


Secure the Fuel Extracting Device - VAS5190- ground wire to 
a bare area on the chassis. 





— Remove the cone piece -2- from the shaft piece -1- on the Fuel 
Extracting Device - VAS5190- . 2 


— Using insulating tape, apply a mark -arrow- on the suction \ 
hose at length of 820 mm -a- from the end of the hose. a» 


- Slide the suction hose into the fuel tank until the mark applied | VAS 5190 
earlier -arrow- meets the fuel filler tube. | | i 


 y SS RS Je) 
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(à) Note 


A ball valve -2- that must not be damaged by the suction hose 
-3- Is located in the fuel tank -7- at the lower end of the filler tube. 
Therefore slide in the hose only up to the mark -arrow- applied 
earlier. 

— Drain the fuel tank as much as possible. 


— Carefully pull outthe suction hose. 


(à) Note 


@ When no more fuel can be extracted, the tank is emptied only 
enough for the flange to be opened without danger. 


€ /ffuel tank must bê drained completely. Refer to 
> “7.5.3 with the Tank Less Than 3/4 Full’, page 155. 





1.5.3 with the Tank Less Than 3/4 Full 


- Remove the rear bench seát; Refer to > Body Interior; Rep. 
Gr. 72 ; Removal and Installation . a 


— Remove the cover -1- and the fuel pump control module - 
from the fuel delivery unit. 


/N WARNING 


Fuel system is under pressure! 


$ Always wear protective eyewear and protective clothing to 
prevent injuries and fuel from coming in contact with your 
Skin. 


@ Before loosening line connections, place a cloth around 
the connection point. Then release pressure by carefully 
pulling off the line. 


— Disconnect the connector -1- and the fuel lines -2 and 3- from 
the flange. 


(à) Note 


Press the buttons together on the connections to do so. 



















A20-0865 


1. General Information 1 59 





W Eos 2006 > , Golf 2004 > , Passat 2006 > 
ums Engine Mechanical, Fuel Injection and Ignition - Edition 08.2014 
— Remove the lock ring using the Wrench - T10202- . 
— Lift the sensor flange. 


— Insert the Fuel Extracting Device - VAS5190- suction hose as 
far as possible into the fuel tank and extract the fuel. 


If the tank only needed to drained, then reinstall the flange. Refer 
to > “4.2.1 Fuel Delivery Unit", page 212. 





1.6 Fuel Tank, Draining 

Special tools and workshop equipment required 
@ Fuel Extracting Device - VAS5190- 

* Wrench - T10202- 

* Torque Wrench (40-200 Nm) - VAG1332- 


— Read the safety precautions before starting. Refer to 
> “1.1 Safety Precautions”, page 145. 


Refer to 
5 “1.6.1 with the Fuel Delivery Unit Installed", page 156 


Refer to > “1.6.2 with the Tank More Than 3/4 Full’, page 158 
Refer to > “1.6.3 with the Tank Less Than 3/4 Full’, page 159 
1.6.1 with the Fuel Delivery Unit Installed 
Special tools and workshop equipment required 

@ Fuel Extracting Adapter - VAS5190/3- 

* Test Instrument Adapter/DSO (5-pin) - VAS5565- 

# Remote Control - VAG1348/3A- 


/N WARNING 


The fuel system is under pressure! 


€ Always wear protective eyewear and protective clothing to 
prevent injuries and fuel from comíng ín contact with your 
skin. 


€ Before loosening line connections, place a cloth around 
the connection point. Then release pressure by carefully 
pulling off the line. 


@ Connect the Fuel Extracting Device - VAS5190- ground 
wire to the vehicles ground strap. 
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— Disconnect the supply line (metal coupling) -arrow- and wipe 
up any leaking fuel in a cloth. 


(à) Note 


Press the locking ring to release the fuel lines. 


— Connect the Fuel,Extracting Device - VAS5190- and the Fuel 
Extracting Adapter - VAS5190/3- to the fuel supply line. 


— Remove the'rear bench seat. Refer to 2. Body Interior; Rep. 
Gr. 72 ; Removal and Installation . 


— Remove the cover -1- and the fuel pump control module -2- 
from-the fuel delivery unit. 


— Disconnect the connector -A- from the flange on the fuel de- 
livery unit. 


i 
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— Install the Test Instrument Adapter/Dso (5-Pin) - VAS5565- 
between the connectors on the cover and the fuel delivery unit. 


— Connect the Remote Control - VAG1348/3A- to the Test In- 
strument Adapter/DSO (5-pin) - VAS5565- and battery posi- 
tive (+). 


(à) Note 


This step allows the fuel pump to run when the engine is not run- 
ning. 


— Remove the fuel cap from the fuel filler tube. 


— Operate the Remote Control - VAG1348/3A- and the shut off 
lever on the Fuel Extracting Device - VAS5190- until the fuel 
tank is empty. 


/N Caution 





Do not run the fuel pump ary. 





1.6.2 with the Tank More Than 3/4 Full 


/N Caution 


Secure the Fuel Extracting Device - VAS5190- ground wire to 
a bare area on the chassis. 





— Using insulating tape, apply a mark on the suction hose 
-arrow- at length of 990 mm -a- from the end of the hose. 2 


di» 


VAS 5190 
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— Slide the suction hose into the fuel tank until the mark applied 
earlier -arrow- meets the fuel filler tube. 


(à) Note 


* The shaft piece -1- is not used! 


@ A flap thatmustnot be damaged by the suction hose is located 
in the fuel tank at the lower end of the fuel filler tube. Therefore 
slide in the hose only up to the mark applied earlier. 

— Drain the fuel tank as much as possible via the fuel filler tube. 


— Carefully pull out the suction hose. 


(à) Note 


@ When no more fuel can be extracted, the tank is emptied only | 7420-0732 ] 
enough for the flange to be opened without danger. The tank ITA ITAL Lees | 
may be removed while containing the remaining fuel. 


* Toarain the fuel tank completely. Refer to 
> “7.6.3 with the Tank Less Than 3/4 Full’, page 159. 





1.6.3 with the Tank Less Than.3/4 Full 


— Remove the rear bench seat. Refer to => Body Interior; Rep. 
Gr. 72 ; Removal and Installations 


— Remove the cover -1- and the füel pump control module -2- 
from the fuel delivery unit. 


/N WARNING 


The fuel system is under pressure! 


$ Always wear protective eyewear and protective clothing to 
prevent injuries and fuel from coming in contact with your 
SKIN. 


@ Before loosening line Connections, place a cloth around 
the connection point. Fhen release pressure by carefully 
pulling off the line. 


— Disconnect the connector -A- and fuel line -B- from flange. 


(à) Note 


Press the locking ring to unlock the fuel line. 


N20-10183 
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— Remove the lock ring using the Wrench - T10202- . 


/N Caution 


Do not bend the Wrench - T10202- push hard on the locking 
ring. If the wrench slides down, the fuel delivery unit can be 
damaged. 





— Lift the sensor flange. 


— Insert the Fuel Extracting Device - VAS5190-'suction hose as 
far as possible into the fuel tank and extract the fuel. 





If the fuel only needed to drained, then reinstallthe sensor flange. 
Refer to 2 "4.4.1 Fuel Delivery Unit', page 222 . 
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2 Description and Operation 


=> “2.1 Electronic Power Control System Function”, page 161 
> "2.2 Accelerator Pedal Module Overview", page 161 

GTI > “2.3 Fuel Tank and Attachments Overview", page 163 
Eos => “2.4 Fuel Tank and Attachments Overview", page 165 


GTI and Eos => “2.5 EVAP System Components”, page 167 
Passat 


=> “2.6 Fuel Tank and Attachments Overview’, page 172 
5 “2.7 EVAP System Components”, page 173 


2.1 Electronic Power Control System Func- 
tion 


For Electronic Power Control (EPC), the throttle valve is not op- 
erated by a cable from the accelerator pedal. There is no me- 
chanical connection between the accelerator pedal and the 
throttle valve. 


The position of the accelerator pedal is transmitted to the Engine 
Control Module (ECM) via two accelerator pedal position sensors 
(adjustable resistances, accommodated in one housing), that are 
connected to the accelerator pedal. 


The position of the accelerator pedal (driver controlled) is a main 
input for the ECM. 


Operation of the throttle valve occurs via an electric motor (throttle 
valve actuator) in the throttle valve control module. This applies 
across the entire engine speed and engine load spectrum. 


The throttle valve is operated by the throttle drive accordingto the 
instructions of the ECM. 


With the engine at a standstill and the ignition turned on, the ECM 
activates the throttle valve actuator precisely according to the 
specifications of the accelerator pedal position sensor. This 
means, if the accelerator pedal is pressed half way, the throttle 
drive opens the throttle valve to the same degree; for example, 
throttle valve is then opened approximately half way. 


With the engine running (under load) the ECM can open and close 
the throttle valve independently of the accelerator pedal position 
sensor. 


This means, for example, that the throttle valve could be fully 
opened even though the accelerator pedal has only been pressed 
half way. This has the advantage of preventing torque losses at 
the throttle valve. 


After evaluating the torque requirements of the various compo- 
nents (such as the Air Conditioning (A/C) system, automatic 
transmission, Anti-lock Brake System (ABS)/Electronic Stabiliza- 
tion Program (ESP), etc.), the ECM calculates the optimal throttle 
valve opening angle for the:current situation. 


Aside from that, it results in clearly better pollutant output and 
consumption values under certain load conditions. 


EPC is a system containing all cómponents that contribute to de- 
termining, controlling and monitoring the throttle valve position, 
for example, accelerator pedal position sensors, throttle valve 
control module, EPC warning lamp and-ECM. 


2.2 Accelerator Pedal Module. Overview 


=f 


- qr 
2) 
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1 - Connector 
Q Black, 6 pin. 


2 - Accelerator Pedal Position 
Sensor - G79- with Accelerator 
Pedal Position Sensor 2 - 
G185- 


LY Not adjustable. 


Q fhe sensor transmits 
the driver control to the 
Engine Control Module 
(ECM). 


WY -A-, the openings for the 
Release Tool - 
T10238- . 


CQ Removing and instal- 
ling. Refer to 
=> “4.1 Accelerator Ped- 


al Module", page 210. 
3 - Bolt 
L] -10 Nm 


4 - Cap 
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2.3 Fuel-Tank and Attachments Overview 


1 - Bolt 


2 - Ground Connection 
L) «Make sure it is secure. 


3 - Vacuum Line 
ù To the leak detection 
pump. 
4-- Bolt 
LY 10Nm 


5 - Rivet 
6-- Protective Plate 


Q Riveted to the lower 
clamp at the factory. 


Qd When replacing the fuel 
tank, lay the protective 
plate on the filler tube 
and rivet at the clamp. 


7 - Wire Bracket 
Q Clippeéd-onto the protec- 
tive plate. 
8 - Bolt 
Q 25Nm 
LY Always replace. 


Q Only use bolts with 
loose washers to secure 
the fuel tank tensioning 
straps. The tension 
straps could twist when 
the bolts are tightened if 
other bolts are used. For 
the correct bolts. Refer 
to the Parts Catalog. 


9 - Fuel Tank 
Q Support the fuel tank using the Engine-/Gerabox Jack - VAG1383A- . 


LY Removing and installing. Refer to > “4.2.3 Fuel Tank”, page 216. 
10 - Retainer 





11 - Exhaust System Bracket 


12 - Tensioning Strap 
Q Pay attention to the installed position. 


13 - Heat Shield 
14 - Supply Line 
LY To the fuel rail. 
Q Make sure it is secure. 
15 - Fuel Filter 
U Installed position: The arrow points in the direction of flow. 
16 - Vacuum Line 
LJ From the leak detection pump to the intake manifold. 
LY Attached to the fuel tank. 
Q Make sure itis secure. 
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17 - Vent Line 
LY From the Evaporative Emissione(EVAP) canister to the EVAP canister purge regulator.valve 1. 
UY Attached to the side of the fuel tank. 
Q Make sure it is secure. 


18 - Seal 
Q Always replace. 
Q Install the seal into thẹ fuel tank opening dry. 
Q lubricate with fuel only when installing the flange. 


19 - Fuel Delivery Unit 


Removing and installing. Refer to > “4.2.1 Fuel Delivery Unit’, page 212. 


If the fuel delivery unit was replaced, then it is necessary to adapt the Engine Control Module (ECM) to 
the fuel pump. Refer to "Guided Functions" in the vehicle diagnostic tester. 


Fuel pump, checking-Refer to > “3.1 Fuel Pump, Checking", page 176 . 
Pay attention to the installed position on the fuel tank. Refer to 


tt 


=> Fig. “Fuel Delivery Unit Flange Installed Position" , page 164 . 
With the fuel level sensor. 


Fuel level sensor removing:and installing. Refer to > “4.2.2 Fuel Level Sensor G^, page 244 . 
Clean the screen if it is dirty. 
20 - Lock Ring 

Q 110 Nm 

Q Make sure it is secure, 

LY Use the Wrench - T10202- for removing and installing. 
21 - Return Line 

Q Blue 

Q Attached to the side of the fuel tank. 

Q Make sure it is secure. 
22 - Cap 

Q Replace if damaged. 
23 - Fuel Filler Door Unit 

LY With a rubber cup. 

Q Removing and installing. Refer to 2. Body Exterior; Rep. Gr. 55 ; Removal and Installation . 
24 - To the EVAP Canister 
25 - Supply Line 

LY Black 


Q Attached to the side of the fuel tank. 
Q Make sure it is secure. 


Coo OO UU 





Fuel Delivery Unit Flange Installed Position 


The mark -3- on the flange points in the opposite direction of trav- 
el. 


Blue or with a blue mark, return line -1-. 


Black supply line -2- 
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2.4 Fuel Tank and Attachments Overview 





1 - Bolt 


2 - Ground Connection 
Q Make sure it is secure. 


3 - Bolt 
a 11Nm 


4 - Rivet 
5 - Protective Plate 


Q Riveted to the lower 
clamp at the factory. 


Q When replacing the fuel 
tank, lay the protective 
plate on the filler tube 
and rivet at the clamp. 


6 - Wire Bracket 
Q Clipped onto the protec- 
tive plate. 
7 - Bolt 
Q 25Nm 
LY Always replace. 


Q Only use bolts with 
loose washers to secure 
the fuel tank tensioning 
straps. The straps could 
twist when the bolts. are 
tightened if other:bolts 
are used. 


8 - Fuel Tank 


LY Supportthe fuel tank us- 
ing the-Engine-/Gera- 
box Jack - VAG1383A- . 

Q Reməving and instal- N20- 10381 
ling.-:Refer to 
=> “42.4 Fuel Tank”, page 218 . 


9 - Retainer 





10 - Exhaust System Bracket 
11 - Tensioning Strap 
LJ Pay-attention to the installed position. 
12 - Heat Shield 
13 - Supply Line 
Q To the fuel rail. 


14 - Fuel Filter 
U Installed location. Refer to = Fig. “Fuel Filter Installed Position™ , page 167 . 
Q The arrow points in the direction of flow. f 


15 - Vacuum Line 
Green 
From the leak detection pump to the intake manifold. 
Attached to the fuel tank. 

Make sure it is secure. 


O ODO 
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16 - Vent Line 
Q White 
Q From the Evaporative Emission (EVAP) canister to the EVAP canister purge regulator valve 1. 
LJ Attached to the side of the fuel tank. 
Q Make sure it is secure. 


17 - Seal 
Q Always replace. 
Q Install the seal into the fuel tank opening dry. 
Q Lubricate the inside with fuel only when installing the flange. 


18 - Fuel Delivery Unit 


Removing and installing. Refer to > “4.2.1 Fuel Delivery Unit’, page 212. 


Fuel pump, checking. Refer to 2 "3.1 Fuel Pump, Checking", page 176. 
Pay attention to the installed position on the fuel tank. Refer to 


tt 


5 Fig. "Fuel Delivery Unit Flange Installed Position" , page 166. 
With the fuel level sensor. 


Fuel level sensor removing and installing. Refer to > “4.2.2 Fuel Level Sensor G”, page 214 . 
Clean the screen if it is dirty. 


19 - Lock Ring 
Q 110 Nm 
Q Make sure it is secure. 
LY Use the Wrench - T10202- for removing and installing. 


20 - Return Line 
Q Blue 
UY Attached to the side of the fuel tank. 
Q Make sure it is secure. 
21 - Cap 
LY Replace if damaged. 
22 - Fuel Filler Door Unit 
LY With a rubber cup. 
Q Removing and installing. Referto > Body Exterior; Rep. Gr. 55 ; Removal and Installation . 


COD ooo 


23 - Supply Line 
Q Black 
Q Attached to the side of the fuel tank. 
Q Make sure it is secure. 


Fuel Delivery Unit Flange Installed Position 


The mark -3- on the flange points in the opposite direction of trav- 
el. 


Blue or with a blue mark, return line -1-. 


Black supply line -2- 
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Fuel Filter Installed Position 


The pin -2- on the filter housing must engage in the recess in the 
fuel filter bracket -1-. 


2.5 EVAP System Components 


d Note 


Hose connections are secured with either spring-type or 
E type clips. 


@ Hose Clip Riers VAS6340 - VAS6340- or -VAS6362- are rec- 
ommended for installing spring loaded band type Clamps. 


The connectors for the fuel, vacuum and ventilation lines are 
marked with colors. There is either a colored dot on the connector 
orthe release button is the corresponding color. 


Colored Mark on the Connector 


Fuel supply Black 


Fuel return Blue 
Ventilation White, beige 
Vacuum Green 





5 "2.5.1 EVAP System Overview", page 167 
> "2.5.2 EVAP System Components”, page 169 
> "2.5.3 EVAP System Components”, page 170 


2.9.1 EVAP System Overview 
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1 - Separating Point 


Q Inthe right front of the 
engine compartment, 
under the coolant ex- 
pansion tank. 


2 - Vent Line 


Q White or with a white 
mark. 

LJ From the Evaporative 
Emission (EVAP) canis- 
ter to the EVAP canister 
purge regulator valve 1. 

Q Installed position: On 
the right side of the un- 
derbody. 

LY Attached to the fuel 
tank. 


3 - Vent Line 


Q Green or with a green 
mark. 


Q From the engine to the 
leak detection pump. 


Q Installed position: On 
the right side of the un- 
derbody: 


Q Attached to the fuel 
tank. 





4 - Separating Point 


Lio On the right front side of 
the fuel tank, near the 
fuel filter. j — 16 





5.= Filler Tube 

6+ Vent Line 
LJ From the filler tube to the EVAP canister. 

Te Air Filter 


1 For the leak detection pump. 
8 =Leak Detection Pump - V144- 
iQ Installed location: Under the right rear wheel housing liner. 
Lie; Removing and installing. Refer to > “4.3.2 Leak Detection Pump V444", page 221 . 
Q uel system, checking for leaks. Refer to ^ "3.2 Fuel System, Checking for Leaks", page 187 . 
9 - Connecting Line 
AQ Fromrthe leak detection pump to the EVAP canister. 
QO Attached:to a bracket. a 
10 - EVAP Canister n 
Q Installed location: On the bottom of the.spare tire wheel well. 
UY Removing and installing. Refer to > “4.3.1 EVAP Canister’, page 220 . 
11 - Separating Point 
LJ On the right back side of the fuel tank. 
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12 - Turbocharger 
13 - Brake Booster 
14 - Vacuum Pump 
15 - Check Valve 
Q Installed position: Arrow points in the direction of flow. 
16 - EVAP Canister Purge Regulator Valve. 4. -, N80- 
Q Checking. Refer.to the vehicle diagnostic testem 
17 - Double Check-Valve 
Q Checking. Refer to = “4.2 Double Check-Valve, Checking’, page 275 . 
18 - Throttle Calve Control Module - J338- 


Removing and installing. Refer to > “5.6 Throttle Valve Control ModulésJ338”, page 285 . 
19 -dntake Manifold 


255.2 EVAP System Components 


T.- Fuel Tank 


2-- Vent Line 
Q Behind the wheel hous- 
ing liner. 
3 -Vent Line 
Qo On the underbody. 


4 - Vent Line 


Q Tothe Evaporative 
Emission (EVAP) canis- 
ter purge regulator valve 
T 


L) Toremove, press,the re- 
lease button. 
5 - Bolt 
Q 8 Nm 


6 - EVAP Canister 


üQ Installed location: On 
the bottom of the spare 
tire wheel well. 


Q Removing and instal- 
ling. Refer to 
> “4.3.1 EVAP Canis- 


ter”, page 220 . 
7 - Connecting Line 
Q On the underbody. 


8 - Connecting Line 
Q Behind the wheel hous- 





ing liner. 
9 - Bolt 
Q 3 Nm M20-10250 
10 - Air Filter 


LY For the leak detection pump. 
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11 - Connecting Hose 
12 - Bracket 
Q Forthe leak detection pump. 
13 - Bolt 
U 2Nm 
14 - Nut 
Q 6Nm 
15 - Leak Detection Pump - V144- 
Q Installed location: Under tie right réar wheel housing liner. 
Q Removing and installing. Referto — "4.3.2 Leak Detection Pump V144", page 221 . 
LJ Fuel system, checking for leaks. Refer to > “3.2 Fuel System, Checking for Leaks”, page 18/75, 
16 - Connector 





17 - Vacuum Line 
LJ From the intake manifold. 


2.5.3 EVAP System Components 


1 - Bracket 


2 - Ventilation Line 
Q To remove and install, 
remove the bumper. 
3 - Air Filter 
L} For the leak detection 
pump. 
4 - Nut 
L) 6Nm 


5 - Bracket 
L) For the leak detection 
pump. 
6 - Bolt 
LU 3Nm 


7 - Mounting Plate 
8 - Rubber Bushing 


9 - Bolt 
UY 8Nm 


10 - Leak Detection Pump - 
V144- 


Q Installed location: Be- 
hind the right rear wheel 
housing liner. 


LY Removing and instal- 
ling. Refer to 
> “4.3.2 Leak Detection 
Pump V144”, 
page 221. 


LJ Fuel system, checking 
for leaks . Refer to 
> “3.2 Fuel System, 


Checking for Leaks”, page 187 . 
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11 - Hose Clamp 
12 - Connecting Hose 
13 - Vent Line 
LJ Behind the wheel housing liner. 
14 - Fuel Tank 
15 - Vent Line 


LJ To the EVAP canister purge regulator valve 1. 

Q To remove, press the release button. 
16 - Vent Line 

Q On the underbody. 
17 - EVAP Canister 

Q Installed location: On the bottom of the spare tire wheel well. 

Q Removing and installing. Refer to > “4.3.1 EVAP Canister”, page 220. 
18 - Connecting Line 

Q EVAP canister/leak detection pump. 


19 - Vacuum Line 
Q To the intake manifold. 


20 - Bolt 
Q 2 Nm 
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2.6 Fuel Tank and Attachments,Overview 
1 - Fuel Line 

Q Make sure itis secure. 
2 - Cap 


Q Replace if damaged. 
3 - Bolt 


4 - Fuel Filler Door Unit 
Q With a rubber cup. 


LY Removing and instal- 
ling. Refer to > Body 
Exterior; Rep. Gr. 55; 
Removal and Installa- 
tion . 

5 - Vent Line 


Q Attached to the fuel 
tank. 


LJ Make sure it is secure. 


6 - Vacuum Line 


Q Attached to the fuel 
tank. 


LJ Make sure it is secure. 


7 - Ground Connection 


Q To the protective plate 
for the fuel filler tube. 


Q Make sure itis secure. 
8 - Ground Connection 

Q Make sure itis secure. 

Q Check for good contact 





to the body. 
9 - Clamps 
10 - Fuel Tank 


LY Support the fuel tank using the Engine-/Gearbox Jack - VAG1383A- . 
Q Removing and installing. Refer to > “4.4.3 Fuel Tank”, page 226 . 
11 - Tensioning Straps 
12 - Heat Shield 
13 - Retainer 
14 - Bolt 
Q 25Nm 
LY Always replace. 


LY Only use bolts with loose washer when securing the fuel tank straps. The straps could twist when the 
bolts are tightened if other bolts are used. For the correct bolts. Refer to the Parts Catalog. 


15 - Seal 
LY Always replace. 
Q Install the seal into the fuel tank opening dry. 
Q Lubricate with fuel only when installing the flange. 
16 - Fuel Delivery Unit 
Q Removing and installing. Refer to > “4.4.1 Fuel Delivery Unit”, page 222 . 
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If the fuel delivery unit was replaced, then it is necessary to adapt the Engine Control Module (ECM) to the fuel 
pump. Refer to "Guided Functions" in the vehicle diagnostic tester. 


LY Fuel pump, checking. Refer to > “3.3 Fuel Pump, Checking”, page 194 . 
LY With the fuel level sensor. 


Q Fuel level sensor removing and installing. Refer to 2 "4.4.2 Fuel Level Sensor G^, page 225 . 
LY Clean the screen if it is dirty. 
17 - Bolt 
UO 8Nm 
18 - Protective Plate 
For the fuel filler tube. 
19 - Suction Jet Pump 
20 - Flange with Fuel Filter 
UY With the pressure relief valve, 6.2 bar (89.92 psi). 
LY Removing and installing. Refer to > “4.4.1 Fuel Delivery Unit”, page 222. 
21 - Lock Ring 
Q 110 Nm 
Q Make sure it is secure. 
UY Use the Wrench - T10202- for removing and installing. 





2.7 EVAP System Components 


(à) Note 


@ Hose connections are secured with either spring-type or 
clamp-type clips. 


@ Hose Clip Plier$- VAS6340- or -VAS6362- are recommended 
for installing space saving clamps. 


The connectors-for the fuel, vacuum and ventilation lines are 
marked with colors. There is either a colored dot on the connector 
or the release.;button is the corresponding color. 


Colored Mark on the Connector 


Fuel supply Black 


Fuel return Blue 
Ventilation White, beige 
Vacuum Green 
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> “2.7.1 EVAP System Overview”, page 174 
> “2.7.2 EVAP System Components”, page 175 


2.1.1 EVAP System Overview 











1 - Vacuum Line 
Q Green or with a green 
mark. 
2 - Vent Line 


Q White or with a white 
mark. 


LJ From the Evaporative 
Emission (EVAP) canis- 
ter to EVAP canister 
purge regulator valve 1. 


3 - EVAP Canister 


Q Installed location: Be- 
hind the right rear wheel 
housing liner. 


4 - Leak Detection Pump - 
V144- 


LJ Fuel system, checking 
for leaks. Refer to 


> “3.2 Fuel System, 
Checking for Leaks”, 
page 187. 


5 - Turbocharger eu! Ji 


6 - Brake Booster 
7 - Check Valve 


8 - EVAP Canister Purge Reg- 
ulator Valve 1 - N80- 
9 - Double Check-Valve 


Q Checking. Refer to 
> “4.2 Double Check- 


Valve, Checking”, 
page 275. 


10 - Throttle Valve Control 
Module - J338- 


11 - Intake Manifold 
12 - Separating Point 
Q On the right side of the engine compartment. 


T —S = aS 


Pll (pn 





13 - Separating Point 
LY On the right front side of the fuel tank. 
14 - Filler Tube 


15 - Vent Line 
Q From the fuel tank to the EVAP canister. 
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2.1.2 EVAP System Components 





1 - Bolts 
2 - Leak Detection Pump - 
V144- 


Q Installed location: be- 
hind the right rear wheel 


Q Fuel System, Checking 
for Leaks. Refer to 


=> “3.4 Fuel System, 
Checking for Leaks”, 
page 202 


3 - Vacuum Line 
LJ To the intake manifold. 


4 - Clamp 


5 - Connecting Hose 
Q EVAP canister/leak de- 
tection pump. 
6 - Vacuum Hose 


7 - Connecting Hose 
Q Air filter/leak detection 
pump. 
8 - Air Filter Housing 


9 - Nut 
Q 10Nm 


10 - EVAP Canister 


Q Installed location: Inside 
the right rear wheel 
housing. 


L) Remove the bolts and 
pull the EVAP»canister 
downward. 

11 - Vent Line 
Q To the EVAP canister purge regulator valve 1. 
LY Attached to the fuel tank. 


12 - Vent Line 
LJ From:the fuel tank. 


N20-10207 
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3 Diagnosis and Testing 
GTI and Eos 


=> "3.1 Fuel Pump, Checking”, page 176 

=> "3.2 Fuel System, Checking for Leaks”, page 187 
Passat 

> "9.3 Fuel Pump, Checking", page 194 

=> "3.2 Fuel System, Checking for Leaks”, page 187 
3.1 Fuel Pump, Checking 

Special tools and workshop equipment required 
Pressure Tester - VAS6550- 

Remote Control - VAG1348/3A- 

Test Instrument Adapter/DSO (5-pin) - VAS5565- 
Multi-meter - VAG1715- 

Wrench - T10202- 

Torque Wrench (40-200 Nm) - VAG1332- 


Measuring Container, 2 liter 


2 "3.1.1 Function and Voltage Supply, Checking", page 176 

=> "9.1.2 Fuel Pressure, Checking", page 179 

> "3.1.3 Residual Pressure, Checking", page 181 

2 "9.1.4 Fuel Delivery, Checking", page 182 

2 "9.1.5 Current Draw, Checking", page 186 

3.1.1 Function and Voltage Supply, Checking 


Test Conditions 


© * 9 9 9 9 9 


e Battery voltage at least 11.5 volts. 
* The fuel pump control module fuse is OK. 
* The fuel pump control module is OK. 


Test Sequence 


(à) Note "1 
FE t 


The output Diagnostic Test Mode (DTM) checks the fuel pump. 


zf 


: 
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— Connect the vehicle diagnostic tester -1- as follows: 


— Connect the diagnostic cable -2- connector to the diagnostic 
connection inside the drivers foot well. 


— Turn on the ignition. 


— Press the buttons for [Vehicle Self—-Diagnosis|, [Engine 
electronics] and Output Diagnostic Test Mode (DTM) 


one after another on the display. 


— Press the right arrow button on the display until output DTM of 
fuel pump electronics. 


The fuel pump must now accelerate slowly up to maximum speed. 


(à) Note 


The fuel pump runs quietly. 


— Turn off the ignition. 

If the Fuel Pump Does Not Start 

— Remove the rear bench seat. Refer to > Body Interior; Rep. 
Gr. 72 ; Removal and Installation . 


— Disconnect the connector -arrow- from the fuel pump control 
module. 


— Check the voltage supply between terminals -1 and 6- using 
a Multi-Meter - VAG1715--ór equivalent. 


e Specified value: approximately battery voltage 
The Voltage Supply is Not OK 


— Locate and repairthe open circuit in the wiring using the wiring 
diagram. Refer to Wiring diagrams, Troubleshooting & Com- 
ponent locations. 


The Voltage Supply is OK 





NM 20-0616 


h20-0617 
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— Remove the cover -1- and the fuel pump control module -2- 
from the fuel delivery unit. 


— First, pull on the connector -arrow- without pressing the ře- 
tainer to make sure it is connected securely. If the connector 
was not connected correctly, check the fuel pumpi function 
again. 


— Disconnect the connector. 


— Check the contacts on the connector and me fuel delivery unit 
for damage. 


/N WARNING 


The fuel system is under pressure! 


$ Always wear protective eyewear and protective clothing to 
prevent injuries and fuel from coming in contact with your 
Skin. : 


@ Before loosening line connections, aco E cloth around 
the connection point. Then release pressure, b » carefully 
pulling off the line. 





- Disconnect the fuel lines -1 and 2- from the flange. “3, 


Clm 
E) 
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74), 
AN 
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Ok- 
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Press the locking ring to release the fuel lines. 


— Remove the lock ring using the Wrench - T10202- . 


— See if the wires between the flange and the fuel pump are 
connected. 


If No Open Circuits are Found 


— Replace the fuel delivery unit, the fuel pump is faulty. Refer to 
> “4.2.1 Fuel Delivery Unit”, page 212 . 
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3.1.2 Fuel Pressure, Checking 


[4 | Note 


The output Diagnostic Test Mode (DTM) activates the fuel pump. 


/N WARNING 


The fuel supply line is under pressure. Always wear protective 


eyewear and protective clothing to prevent injuries and fuel 
from coming in contact with your skin. Wrap a cloth around the 
connection before removing a fuel hose. Remove the hose 
connection carefully to release the pressure. 





— Disconnect the supply line (metal coupling) -arrow- and catch Ay, eet 
any leaking fuel with a cloth. mT] Parr 
AAA TY 
7, A j E A 


(à) Note 


Press the locking ring to unlock the fuelline. 


— Connect the Pressure Tester - VAS6550- to the fuel supply 
line using the Hoses - VAS6550/1- and -VAS6550/2. 


— Make sure the drain is closed and the shut off levers are open, 
— Activate the fuel pump with output DTM to build fuel pressure. 


— Check the fuel pressure on the pressure tester. 





e Specified value: 4.0 to 7.0 bar (58 to 101.5 psi) hoe Lal + a 
| 
If the fuel pressure is OK, check the residual pressure. Refer to VAS 6550/2 — ZA. 
> "3.1.3 Residual Pressure, Checking”, page 181 . M c IU VAS 6550/1 - 
If the Specification is Exceeded wea EE o 


— Check the return line between the fuel filter and the fuel pump 
for kinks or blockages. 


If no malfunction can be found: 


— Replace the fuel filter, the pressure relief valve inside the fuel 
filter is faulty. 


If the Specification is Not Obtained 


— Check the fuel pressure before the fuel filter as follows: 
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tol 


5 

— Connect the Pressure Tester - VAS6550- between the fuel fil- 
ter and fuel supply line using the Hoses - VAS6550/1- and - 
VAS6550/2- 


S 


O 
O- 
T 
2 
e 
Ss 
'O 
I 
© 
Q 
' 
Z% 
L 
e 
O 


X, 
%, 
O. 
2 
i» 
O3 . 
^o ps) 99 10, \ 
d “VAS 6550 
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— Make sure the drain is closed and the shut off levers are open. 


— Turnon the ignition and actuate the fuel pump using the output 
DTM. 


— Close the shut off lever -A- while the fuel pump is running. 
Pressure must increase to a minimum 7.0 bar (101.52 psi). If 
7.0 bar (101.52 psi) is reached, open the shut off lever again 


immediately! 
If the pressure has increased: 


— Replace the fuel filter, the fuel pump is OK but the pressure 
relief valve in the fuel filter is faulty. 


If the pressure does not increase: 


— Replace the fuel delivery unit, the fuel pump is faulty. Refer to 
=> "4.2.1 Fuel Delivery Unit', page 212. 
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3.1.3 Residual Pressure, Checking 


* The fuel pressure is OK and the Pressure Tester - VAS6550- EUR. a 
is connected. Fuel pressure, checking. Refer to VAS 6550 — 
=> “3.1.2 Fuel Pressure, Checking”, page 179 . ; —OÀ 


Test Sequence 


— Activate the fuel pump with output Diagnostic Test Mode 
(DTM) to build fuel pressure. 


— Check the fuel pressure on the pressure tester. 
e Specified value: 4.0 to 7.0 bar (58 to 101.5 psi) 


— Watch the pressure decrease on the pressure tester. After 10 "A- C * "| amnia 
minutes the pressure must not drop below a 3.0 bar (43.5 psi) jm ? l [weocoeas |] 


decrease. — 
If the pressure drops further: 
— Activate the fuel pump with output DTM to build fuel pressure. 


— Close the shut off lever -B- on the pressure tester as soon as 
pressure accumulates. The lever is perpendicular to the di- 
rection of flow. VAS 6550—. , Att, 


If the Pressure No Longer Drops Now ...a9°" AG. NORSWAGENAG a, 
Now 
vol 
Q` 


ge 
Note SS 
Qr 
cO 


d 
Check for the leak on the engine side. Repeat the residual pres- 
sure check. Close the shut off lever -A- this time to determine if 
there actually is a deak on the engine side. 

Q 


S 


— Check the fuel pipe to high pressure pump for leaks. 


Sho 
f 
9 





Q 
If no malfunction can be found: 


— Replace the high pressure pump. Refer to 
mI High Pressure Pump”, page 286 . 


If the Pressure Drops Again 
Check for the leak on the fuel tank side. Proceed as follows: 


e 
— Check the-fuel line leading to the fuel filter for leaks. 


f l 
"/ Jo Sseuj5ej109 eu Y? 


«S 
If no malfunctions are found on fuel line: 


/ 
A Gy o 


— Check the ptessure retention valve in the fuel delivery unit. 
Proceed as follows: 
Ly 


Q 
— Disconnect the fuel supply line -arrow- from the fuel filter. 


O 
LA 
do) 

o 


% 


U6 
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— Connect the Pressure Tester - VAS6550- between the fuel fil- 
ter and fuel supply line using the Hoses - VAS6550/1- and - 
VAS6550/2- . 


— Make sure the drain is closed and the shut off levers are open. 
— Activate the fuel pump with output DTM to build fuel pressure. 
— Check the fuel pressure on the pressure tester. 
e Specified value: 4.0 to 7.0 bar (58 to 101.5 psi) 


— Close the shut off lever -A- once the pressure has increased. 


— Watch the pressure decrease on the pressure tester. After 10 
minutes the pressure must not drop below a 3.0 bar (43.5 psi) 
decrease. 


If the pressure drops: 


— The pressure retention valve in the fuel pump is faulty, replace 
the fuel delivery unit. Refer to 


> “4.2.1 Fuel Delivery Unit", page 212. 
If the pressure does not drop: 


— The pressure retention valve in the fuel pump is OKZThe pres- 
sure relief valve in the fuel filter is faulty. Replace the fuel filter. 





3.1.4 Fuel Delivery, Checking 


— Remove the rear bench seat. Refer to = Body Interior; Rep. 
Gr. 72 ; Removal and Installation . 


— Remove the cover -1- and the fuel pump control module -2- 
from the fuel delivery unit. 
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— First, pull on the connector -arrow- without pressing the re- 
tainer to make sure it is connected securely. If the connector 
was not connected correctly, it could cause a fault. 


— Disconnect the connector. 


— Check the contacts on the connector and the fuel delivery unit 
for damage. 


— Install the Test Instrument Adapter/DSO (5-pin) - VAS5565-. 
between the connectors on the cover and the fuel delivery unity. 


g Connect the Remote Control - VAG1348/3A- to the Test In- 
.. strument Adapter/DSO (5-Pin) - VAS5565- and the battery 
positive terminal in the engine compartment. 


(à) Note 


This step allows the fuel pump to run when the engine is not run- 
ning. 


/N WARNING 


The fuel system is under pressure! 


3 _@ Always wear protective eyewear and protective clothing to | | 
_ prevent injuries and fuel from coming in contact with your > 
c. Skin. E 





"1 Before loosening line connections, place a cloth around 
the-connection point. Then rele ase pressure by carefully 
pulling, off the line. f a S 


— Disconnect the supply line (metal coupling) -arrow- and catch 
any leaking fuel with a cloth. 


(à) Note 


Press the locking ring to release the fuel line. 
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— Connect the Pressure Tester - VAS6550- to the fuel supply 
line using the Hose - VAS6550/2- . Hold the other end of the 
Hose - VAS6550/1- in a measuring container. 


— Make sure the drain is closed and the shut off levers are open. 


/N WARNING 


Danger of spraying. Always wear protective eyewear and pro- 


— VAS E " 


tective clothing to prevent injuries and fuel from coming in e 


contact with your skin. Hold the container in front of the free 


7 ; ; k PN a 
connection of the pressure measuring device. 





VAS 8 6550/1; m — 


— Operate the Remote Control - VAG1348/3A- . Slowly close the 
shut off lever -arrow- until the pressure tester shows 4 bar (58 
psi). From this point on do not move the position of the shut 
off lever. 


— Empty the measuring container. 


— The fuel delivery rate of the fuel pump is dependent on battery 
voltage. So, connect the Multi-Meter - VAG1715- or equivalent 
to wires -1 and 5- of the Test Instrument Adapter/DSO (5-pin) 
- VAS5565- . 


— Operate the remote control for 30 seconds and simultaneously 
measure voltage on the fuel pump. 
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— Compare the quantity of fuel delivered with specification. 
*) Minimum delivery rate cm?/30 s 


**) Voltage on the fuel pump with engine running in idle and the 


[m 
m 

; 

ALILI 


pump is on. PT TTT TTT ANTT T Jeso 
Pt | TT re eo 
Example ret ec 


During the test, a voltage of 10.5 volts is measured. This results 
in a minimum delivery quantity of approximately 580 cm?/30 s. 


If the Specification is Not Obtained 


— Check the fuel lines for possible restrictions (kinks) or block- m N20-10138 
ages. 





If no malfunction can be found: 


— Remove the cap from the fuel filler neck and repeat the test. 
If the fuel delivery quantity is now reached, check the fuel tank 
ventilation. 


If the Specification is Again Not Obtained 


— Check the fuel filter as follows: 


/N WARNING 


The fuel system is under pressure! 


$ Always wear protective eyewear and protective clothing to 


prevent injuries and fuel from coming in contact with your 
Skin. 


@ Before loosening line connections, place a cloth around 
the connection point. Then release pressure by carefully 
pulling off the line. 





— Disconnect the fuel supply line -arrowe'from the fuel filter. 
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— Connect the Pressure Tester - VAS6550- to the fuel supply. 
line using the Hose - VAS6550/1- . Hold the other end oí. the 
Hose - VAS6550/2- in a measuring container. Jo 


Vor 
Vd 


— Make sure the drain is closed and the shut off levérs are open. 


— Operate the Remote Control - VAG1 348/3A Slowly close the 
shut off lever -arrow- until the pressure tester shows 4 bar (58 
psi). From this point on do not move the'position of the shut 
off lever. Sd 


~ 
T J 


N 


— Empty the measuring container. 2 


a 
- O 


— Repeat the fuel delivery test. , 

If the minimum delivery rate is now obtained: 
- Replace the fuel filter. g 

If minimum delivery rate is again not obtained: 


— Remove the fuel delivery unit and: check the fuel strainer for 3 


contamination. 2 
E N20-10632 


Only when up to now no malfunction fas been detected: 


— Replace the fuel delivery unit. 


If the delivery rate has been obtained, but malfunctions are still 
suspected in the fuel supply (for example, intermittent loss of fuel 


supply): 


— Check the fuel pump current draw. Refer t to* ge 
> "98.1.5 Current Draw, Checking", page 186 . 


KS 


3.1.5 Current Draw, Checking Ms 


— Remove the rear bench seat. Refer to = Body Interior; Rep. 
Gr. 72 ; Removal and Installation . 


— Remove the cover -1- and the fuel pump control module -2- 
from the fuel delivery unit. 


— First, pull on the connector -arrow- without pressing the re- 
tainer to make sure it is connected securely. If the connector 
was not connected correctly, it could cause a fault. 


— Disconnect the connector. 


— Check the contacts on the connector and the fuel delivery unit 
for damage. 


N20-10623 





1 86 Rep. Gr.20 - Fuel Supply 


Eos 2006 > , Golf 2004 > , Passat 2006 > Wy 


Engine Mechanical, Fuel In| Scion and Ignition - Edition 08.2014 





— Install the Test Instrument Adapter/DSO (5-pin) - VAS5565- 
between the connectors on the cover and the fuel delivery unit. 


— Connect the current clamp -A- to the red wire on the Test In- 
strument Adapter/DSO (5-pin) - VAS5565- with the word “cur- 
rent clamp" on it. 


— Start the engine and run at idle speed. 
— Measure the current draw of the fuel pump. 


e Specified value: Max. 9 amps. 


d Note 


The fuel pump starting current may be higher than the speci- 
fied value briefly:when starting the engine. 


€ /f the malfunction in the fuel system only occurs sporadically, 
the test can also be performed during a road test. A second 
person issneeded to do this. 

If the current draw is exceeded: 


— Replace the fuel delivery unit, the fuel pump is faulty. Refer to 
=> "42.1 Fuel Delivery Unit’, page 212 . 


3.2 Fuel System, Checking for Leaks 


5 *3.2;1 Fuel System Leak Test’, page 191 

=> “3.222 EVAP System Function Overview”, page 192 

=> “3.253 Leak Detection Pump, Checking Vacuum Supply”, page 
193 


Special tools and workshop equipment required 
# Evaporative Emission Tester - KLI9210- 
* Adapter for EVAP. Tester - KLI9210/55-1- 
* Vehicle Diagnostic Tester 

* Hose Clamps up-to 25 mm Dia. - 3094- 


The connectors for fuel, vacuum and ventilatio Lir 
coded. There is either a colored’dot on the connector or the re- 
lease button is the corresponding color. 


Colored Mark on the Connector 


Fuel supply Black 





Fuel return Blue 
Ventilation White, beige 
Vacuum Green 





Test Conditions 
* Theleak detection pump detected a leak. 


* Perform "Guided Fault Finding" using the vehicle diagnostic 
tester. 


3. Diagnosis and Testing 








187 


} Eos 2006 > , Golf 2004 > , Passat 2006 > 
Engine Mechanical, Fuel Injection and Ignition - Edition 08.2014 








Evaporative Emissions Tester - KLI9210- Preparation 


(à) Note 


Dependingeon the version, the appearance of the Evaporative 
Emissions Tester - KLI9210- may vary. 


— Gheck the Evaporative Emissions Tester - KLI9210- to deter- 
mine whether there is enough fluid in the smoke generator. 

æ» Set the valve -D- to “Hold”. 

— Open the nitrogen bottle -H-. 


— Connect the measuring hose -G- to the self-test connection 


— Set the valve -D- to “Test”. 


— Using the pressure reducer -J-, adjust the pressure to 10 in. 
H2O (25 mbar). 


— Set the valve -D- to "Hold". 


= The pressure must now be maintained a minimum of 2 mi- 
nutes. If the pressure is not maintained, check the tester. 


Fuel System, Checking for Leaks 


f- 3 


A 


— Connect the Adapter forEVAP. Tester»; KLI9210/55-1- to the 


ventilation line -A- as shown. (color identification: white) Laas "m 


pul t s 

um m , 
a_i l 
s rn 
SS E 
= 
x 

= 


— Connect the measuring hose -G- from the Evaporative Emis- 
sions Tester - KLI9210- to the Adapter for EVAP. Tester - 
KLI9210/55-1- . 


— Set the valve -D- to “Hold”. 


ie f eo 
C -KLI 9210/55-1^ 


\ Jy y —— edi 


f 
/f voy — 
Aes L^ HBS 
y i 
I eon -E 
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— Connect the vehicle diagnostic tester -1- to the vehicle. 
— Start the engine and run at idle speed. 


— Select|cGuided Functions 


— Select "Check tank ventilation system for leaks". 
— Start the test. 


— While the test runs, observe the pressure gauge on the Evap- 
orative Emissions Tester - KLI9210- . 


e The leak detection pump must pump the fuel system pressure 
up to at least 7 in. H2O (18 mbar). 


If the minimum pressure is not reached, but the pressure reached 
does not decrease: 


— Turn the ignition off and perform a pressure retention test. Re- 
fer to > page 189 . If no decrease in pressure is observed: 
Check the leak detection pump vacuum supply. Refer to 


> “3.2.3 Leak Detection Pump, Checking Vacuum Supply”, 
page 193. 


If the minimum pressure is not reached and th®pressure reached 
decreases immediately: 


— Clamp off the hose to the EVAP.canister purge regulator valve 
1 using a Hose Clamps Up to.25 mm dia. - 3094- -arrow-. 


— Repeat the test. If the minimum pressure is not reached: Re- 
place the EVAP canister purge solenoid valve 1. 


If the minimum pressure is not reached again and the pressure 
reached decreases immediately: 


— There is a leak in the fuel system, perform the "fuel system 
leak test”. Refer to 


> “3.2.1 Fuel System teak Test”, page 191 . 
If the Minimum Pressure Is Reached, Turn the Ignition Off. 


The valve in the leak detection pump is now closed and the pres- 
sure is maintained. 


— Observe the pressure gauge: 
If the pressure does not decrease, perform a pressure retention 
test to locate any possible pinhole leaks. Refer to > page 189. 


If the pressure decreased, clamp-off the hose to the EVAP can- 
ister purge regulator valve 1 usingza,Hose Clamps Up to 25 mm 
dia. - 3094- -arrow-. 


— Ifthe pressure now no longer falls, replace the EVAP canister 
purge regulator valve 1. 


If the pressure still decreases, perform the “fuel system eak test”. 
Refer to > “3.2.1 Fuel System Leak Test”, page 191. 


Pressure Retention Test 
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— Set the valve -D- to “Test”. Increase the present pressure to 
10 in. H2O (25 mbar). 


— Observe the pressure gauge -C- and flow meter -E-. The fuel 
system is filled if the flow quantity decreases and the pressure 
increases to 10 in. H2O (25 mbar). 


(à) Note 


Depending on the level in the fuel tank, this procedure may take 
up to 3 minutes. 


- B — 


TEE 
cem 


— After the pressure has stabilized, set the valve -D- to “Hold”. 


e After 5 minutes the pressure must not drop below 8 in H2O 
(20 mbar). 


If the Pressure Is Not Maintained for 5 Minutes, the Leak Should 
Be Localized as Follows: 


— First, check the EVAP canister purge regulator valve 1 for 
leaks. Clamp off the hose to the EVAP canister purge regulator 
valve 1 using a Hose Clamps Up to 25 mm dia. - 3094- 
-arrow-. 


— Repeatthe pressure test by setting the valve -D- to “Test”. 


— Observe the pressure gauge -C- and flow meter -E-. The fuel 
system is filled if the flow quantity decreases and the pressure 
increases to 10 in. H2O (25 mbar). 


— After the pressure has stabilized, set the valve -D- to “Hold”. 


— Ifthe pressure now no longer falls, replace the EVAP canister 
purge regulator valve 1. 


If the pressure still decreases, perform the “fuel system leak test”. 
Refer to => “3.2.1 Fuel System Leak Test”, page 191. 


After completing the work, perform the “Check tank ventilation 
system for leaks” guided function using the vehicle diagnostic 
tester. 
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3.2.1 Fuel System Leak Test 


Test Conditions 


The procedure for “Fuel System, Checking for leaks” was per- 
formed. Refer to 


5 “3.2 Fuel System, Checking for Leaks”, page 187 . 


The Evaporative Emissions Tester - KLI9210- and the Adapter 
for EVAP. Tester - KLI9210/55-1-'áre eoónnected-to the vehicle 


Connect the Evaporative Emissions Tester - KLI9210- to.the 
vehicles battery. 


Remove the«ear right wheel housing liner. 


Clamp offthe hose between the leak detection pump and the 
air filter:using a Hose Clamps Up to 25 mm dia. - 3094- 
-arrowe. 


Eos 


GTI 
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If the Pressure Is Not Maintained for a Minimum of 5 Minutes or 
If No Pressure Is Built up, Localize the Leak<as Follows: 


The fuel system is now under pressure and filled with smoke. 
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Set the valve -D- to “Test”. 


Observe the pressure gauge -C- and flow meter -E-. The fuel 
system is filled if the flow quantity decreases and the pressure 
increases to 10 in. H2O (25 mbar). 


After the pressure has stabilized, set the valve -D- to "Hold". 


After 5 minutes the pressure must not drop below 8 in H2O 
(20 mbar). 


If the pressure no longer decreases, replace the leak detection 
pump. 


Fill the fuel system with smoke by setting the valve -D- to 
“Test”. 


While the fuel system is being filled, press the smoke gener- 
ator button -I- for approximately one minute. 





Check all fuel system lines and hoses for escaping Smoke. 
Also check fuel tank sealing cap. 





(à) Note 


+ 


+ 


llluminate components and hoses with a strong flood light, the 
smoke will be more visible. 


To check for leaks at accessible locations, also use a ultra- 
sonic measuring device or commercially available leak detec- 
tion spray. 


Depending on how long the fault finding lasts, the smoke gen- 
erator button may have to be pressed again. This ensures 
there is enough smoke present in the fuel system. 


To check the fuel pump and fuel filter flange, the assembly 
openings in the vehicle interior must be opened. 


Replace the leaking hoses or components. 


After completing the work, perform the "Check tank ventilation 
system for leaks" guided function using the vehicle diagnostic 
tester. 


3.2.2 EVAP System Function Overview 
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1 - Evaporative Emission 
(EVAP) Canister 


2 - Adapter for EVAP. Tester - 
KLI9210/55-1- Installed Posi- 
tion 
LJ Used during the fuel 
system leak test. 


3 - EVAP Canister Purge Reg- 
ulator Valve 1 - N80- 


4 - Vent Line 


Q To the throttle valve 
control module. 


5 - Solenoid Valve 
L) For the leak detection 
pump. 
6 - Vacuum Line 
Q To the intake manifold. 


T - Air Filter 
Q For the leak detection 
pump. 


8 - Leak Detection Pump - 
V144- 


9 - Fuel Tank 
10 - Cap 


3.2.3 Leak Detection Pump, Checking Vac- 
uum Supply 

Special tools and workshop equipment required 

@ Turbocharger Tester -VWAG1397A- 

* T-Connection - 251 201 346- 


* 6mm Hose 


(à) Note 


* Leak detection pump installed location: 
@ GTI: Inside the right rear wheel housing, under the liner. 


* Eos. Behind the right rear wheel. 


GTI 
— Remove the right rear wheel and wheel housing liner. 





3 


- P 


: 


Nzo- 10393 


3. Diagnosis and Testing 1 93 


Ww Eos 2006 > , Golf 2004 > , Passat 2006 > 
"* Engine Mechanical. Fuel Inj ation and Ignition - Edition 08.2014 








— Disconnect the vacuum line -1- from the leak detection pump. 


— Connect the Turbocharger Tester - VAG1397A- with the T- 
connection and 6 mm hose between the vacuum line -1- and 
the leak detection pump -2-. 


Eos 


(O5 -V.A.G 1397A 


N20-10389 


— Disconnect the vacuum line -1- from the leak detection pump. 


— QConnect the Turbocharger.Tester - VAG1397A- with the T- 
connection and 6 mm hose between the vacuum line -1- and 
the leak detection pump -2-. 


Continuation for All 


— Turn on measuring range [1| (absolute pressure measure- 
ment). 


— Connect the vehicle diagnostic tester and start the engine. 
- Select 

— Select "Check tank ventilation system for leaks". 

— Start the test. 


— While the test is running, observe the display on the Turbo- 
charger Tester - VAG1397A- . 


e [he pressure must pulsate andmust not rise above 0.700 bar 
(10.15 psi) (absolute pressure) during the test. 





— |fthe pressure rises above 0.700 bar-(10.15 psi) during the ED 
test, the vacuum supply is too low. Chéck the vacuum line to si 
the intake manifold for kinks or blockages: IM 





3.3 Fuel Pump, Checking 


(à) Note 


When replacing the fuel delivery unit, check the fuel tank for visi- 
ble contamination and clean if necessary. 

Special tools and workshop equipment required 

Pressure Tester - VAS6550- 

Remote Control - VAG1348/3A- 

Test Instrument Adapter/DSO (5-pin) - VAS5565- 
Multi-meter - VAG1715- 

Wrench - T10202- 

Torque Wrench (40-200 Nm) - VAG1332- 


Measuring Container, 2 liter 


© 9 9 9 9 9 9 
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> "9.3.1 Function and Voltage Supply, Checking", page 195 
5 "9.3.2 Fuel Pressure, Checking", page 197 
> “3.3.3 Residual Pressure, Checking”, page 198 
> "9.3.4 Fuel Delivery, Checking", page 199 
> “3.3.5 Current Draw, Checking”, page 201 
3.3.1 Function and Voltage Supply, Checking 


CIN 
Eos 2006 » , Golf 2004 » , Passat 2006 » W) 


e Battery voltage is at least 11.5 volts. 


e Fuel pump fuse in the fuse panel is OK. Refer to > Wiring 
diagrams, Troubleshooting & Component locations. 


e The fuel pump control module is OK. 


e The low fuel pressure sensor is OK. 


(à| Note 


The output Diagnostic Test Mode (DTM) checks the fuel pump. 


— Connect the vehicle diagnostic tester -1- as follows: 


— Connect the diagnostic cable -2- connector to the diagnostic 
connection inside the drivers foot well. 


—©Turn on the ignition. 


> Press the buttons for |venicie Selif-Diagnosis] [Engine 
electronics]and Output Diagnostic Test Mode (DIM) 


one after another on the display. 


— Press the right arrow button on the display until output DTM of 
fuel pump electronics. 


The fuel pump must now accelerate slowly up to maximum speed 


(à) Note 


The fuel pump runs quietly. 


— Turn off the ignition. 

If the fuel Pump Does Not Start 

—- Remove the rear bench seat. Refer to > Body Interior; Rep: 
Gr. 72 ; Removal and Installation . 


— Disconnect the connector -arrowz from the fuel pump control 
module, el 





NM 20-0616 
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— Check the voltage supply between terminals -1 and 6- using 
a Multi-Meter - VAG1715- or equivalent. 


e Specified value: approximately battery voltage 
The Voltage Supply is Not OK 


— Locate and repair the open circuit in the wiring using the wiring 
diagram. Refer to > Wiring diagrams, Troubleshooting & Com- 
ponent locations. 


The Voltage Supply is OK 


— Remove the cover -1- and the fuel pump control module -2- 
from the fuel delivery unit. 


— First, pull on the connector -A- without pressing the retainer to 
make sure it is connected securely. If the connector was not 
connected correctly, check the fuel pump function again. 


— Disconnect the connector. 


— Check the contacts on theeconnector and the fuel delivery unit 
for damage. 


/N WARNING 


The fuel system is under pressure! 


€ Always wear protective eyewear and protective clothing to 


prevent injuries and fuel from coming in contact with your 
skin. 


€ Before loosening line connections, place a cloth around 
the connection point. Then release pressure by carefully 
pulling off the line. 





— Disconnect the fuel line -B- fronythe flange. 


(à) Note 


Press the locking ring to unlock the fuel line. 
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— Remove the lock ring using the Wrench - T10202- . 


/N Caution 


Do not bend the Wrench - T10202- push hard on the locking 
ring. If the wrench slides down, the fuel delivery unit can be 
damaged. 





— Seeifthe wires between the flange and the fuel pump are 
connected. 


If No Open Circuits are Found 





— Replace the fuel delivery unit, the fuel pump is faulty. Refer to 
=> "4.4.1 Fuel Delivery Unit", page 222 . 


3.3.2 Fuel Pressure, Checking 


Test Conditions 


* The fuel pump function must be checked. Refer to 
> "9.3.1 Function and Voltage Supply, Checking", page 195. 


Test Sequence 





Read the safety precautions before starting. Refer to 
> “1.1 Safety Precautions”, page, J45\¢ 





— Pay attention to the rules of cleanliness. Refer to 
=> “1.3 Clean Warking Conditions", page 147 . 


/N WARNING 


Fuel system is under pressure! 





$ Always wear protective eyewear and protective clothing to 


prevent injuries and fuel from coming in contact with your 
skin. 


€ Before loosening line connections, place a cloth around 
the connection point. Then release pressure by carefully 
pulling off the line. 





— Disconnect the supply line (metal coupling) -arrow- and catch 
any leaking fuel with a cloth. 


(à) Note 


Press the locking ring to unlock the fuel line. 
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— Connect the Pressure Téster - VAS6550- to the fuel supply | E. zd 
line using the Hoses.- VAS6550/1- and Pressure Tester Kit - VAS 6550 —— 
Hose 2 - VAS6550/2- . / Em © 


— Make sure the drain is closed and the shut off levers are open. 


— Activate the fuel pump with output DTM to build fuel pressure. 


— Check the fuel pressure on the pressure tester. 


* Specified value: 4.0 to 7.0 bar (58 to 101.5 psi). 


If fuel pressure is OK, check the residual pressure. Refer to 
2 "3.3.3 Residual Pressure, Checking", page 198 . 


If the Specification is Exceeded 


— Pressure relief valve in flange malfunctioning, replace flange 
with fuel filter “4.4.1 Fuel Delivery Unit’, page 222 . 


If the Specification is Not Obtained: 
- Check the fuel lines for possible restrictions (kinks) or block- 


7^ 


V 


ages. 9, 


kc 
If no malfunction can be found: 





— Replace flange with fue filter and pressure relief valve... 
> “4.4.1 Fuel Delivery Units, page 222. fz] 





06. 


as 


J/ : 
— Repeat the test. “Aa. p 
234 aoeN en 


a d Wa. 
If the specification is again not obtained: ^^^; “OW Ue 


— Replace the fuel delivery unit, the fuel pump is faulty. Refer to 
=> “4.4.1 Fuel Delivery Unit", page 222 . 


3.93.9 Residual Pressure, Checking 


Test Conditions 


* The fuel pressure is OK and the Pressure Tester - VAS6550- 
is connected. Fuel pressure, checking. Refer to 


5 “3.3.2 Fuel Pressure, Checking”, page 197 . 
Test Sequence 


— Activate the fuel pump with output Diagnostic Test Mode 
(DTM) to build fuel pressure. 


— Check the fuel pressure on the pressure tester. 
e Specified value: 4.0 to 7.0 bar (58 to 101.5 psi) 


— Watch the pressure decrease on the pressure tester. After 10 
minutes the pressure must not drop below a 3.0 bar (43.5 psi) 
decrease. 





If the pressure drops further: 


— Activate the fuel pump with output DTM to build fuel pressure. 
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— Close the shut off lever -B- on the pressure tester as soon as 
pressure accumulates. The leveris perpendicular to the di- 
rection of flow. 


If Pressure No Longer Drops Now 


(à) Note 


Check for the leak on the engine side. Repeat the residual pres- 
sure check. Close the shut off lever -A- this time to determine if 
there actually is a leak on the engine side. 





— Check the fuel pipe to high pressure pump for leaks. 
If no malfunction can be found: 


— Replace the high pressure pump. Refer to 
=> “d./ High Pressure Pump”, page 286 . 


If the Pressure Drops Again 

Check for the leak on thesfuel tank side. Proceed as follows: 
— Check the fuel line to the flange for leaks. 

lf no malfunctions are found with the fuel line: 


The pressure relief valve in the flange or pressure retention valves. 
in the fuel pump leaks. a 


— Replace the flange with the fuel filter and repeat the pressu 
retention test. If the leak is still present, replace the fuel deliv- 
ery unit. 


3.3.4 Fuel Delivery, Checking 


— Remove the rear bench seat. Refer to > Body Interior; Rep. 
Gr. 72 ; Removal and Installation . 


— Remove the cover -1- and the fuel pump control module -2- 
from the fuel delivery unit. 


— First, pull on the connector -A- without pressing the retainer to 
make sure it is connected securely. If the connector was not 
connected correctly, it could cause a fault. 


— Disconnect the connector. 


— Check the contacts on the connector and the fuel delivery unit 
for damage. 


N20-10183 
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— Install the Test Instrument Adapter/DSO (5-pin) - VAS5565- 
between the connectors on the cover and the fuel delivery unit. 


— Connect the Remote Control - VAG1348/3A- to the Test In- 
strument Adapter/DSO (5-pin) - VAS5565- and to battery pos- 
itive (+). 


(à) Note 


This step allows the fuel pump to run wherrthe engine ts not run- 
ning. 


/N WARNING 


Fuel system is under pressure! 


@ Always wearprotective eyewear and protective clothing to 
prevent injuries and fuel from coming in contact with your 
skin. 


€ Before loosening line connections, place a cloth around 
the connection point. Then release pressure by carefully 
pulling off the line. 


— Disconnectthe supply line (metal coupling) -arrow- and catch 
any leaking-fuel with a cloth. 


(à) Note 


Press the locking ring to release the fuel line. 





— Connect the Pressure Tester - VAS6550- to the fuel supply 
line using the Hose - VAS6550/2- . Hold the other end of the 
Hose - VAS6550/1- in a measuring container. 


— Make sure the drain is closed and the shut off levers are open. 


AN WARNING 


Danger of spraying when opening the shut off lever; wear pro- 


tective goggles and protective clothing to prevent injuries and 
contact with skin. Hold the container in front of the free con- 
nection of pressure measuring device. 





— Operate the Remote Control - VAG1348/3A- . Slowly close the 
shut off lever -arrow- until the pressure tester shows 4 bar (58 
psi). From this point on do not move the position of the shut 
off lever. 


— Empty the measuring container. 
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— The fuel delivery rate of the fuel pump is dependent on battery 
voltage. So, connect the Multi-Meter - VAG1715- to the wires 
-1 and 5- of the Test Instrument Adapter/DSO (5-pin) - 
VAS5565- . 


— Operate the remote control for 30 seconds and simultaneously 
measure voltage on the fuel pump. 


— Compare the quantity of fuel delivered with specification. 
*) Minimum delivery rate cm?/30 s 


**) Voltage on the fuel pump with engine running in idle and the 
pump is on. 


Example 


During the test, a voltage of 10.5 volts is measured. This results 
in a minimum delivery quantity of approximately 580 cm?/30 s. 


If the Specification is Not Obtained: 
— Checkthe fuel line for possible restrictions (kinks) or clogging. 
If no malfunction can be found: 


— Remove the cap from the fuel filler neck and repeat the test. 
If the fuel delivery quantity is now reached, check the fuel tank 
ventilation. 


If the Specification is Again Not Obtained: 


— Remove the fuel delivery unit and check the fuel strainer for 
contamination. 


— lf there is no malfunction here as well, replace the flange with 
fuel filter. 


— Repeat the test. 
If the specification is again not obtained: 


— Replace the fuel delivery unit if the fuel pump is faulty. Refer 
to > “4.4.1 Fuel Delivery Unit", page 222°. 


If the delivery rate has been obtained, but malfunctions are still 
suspected in the fuel supply (for example, intermittent loss of fuel 


supply): 
— Check the fuel pump current draw: Refer to 
> “3.3.5 Current Draw, Checking'S page 201. 


3:3:9 Current Draw, Checking 


— Remove the rear bench seat. Refer to = Body Interior; Rep. 
Gr. 72 ; Removal and Installation. 





VAS 5565 


^ N Ls 
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— Remove the cover -1- and the fuel pump control module -2- 
from the fuel delivery unit. 


— First, pull on the connector -A- without pressing the retainer to 
make sure it is connected securely. If the connector was not 
conneéted correctly, it could cause a fault. 


— Disconnect the connector. 


— Checkthe contacts on the connector and the fuel delivery unit 
for damage. 


- Install the Test Instrument Adapter/DSO (5-pin) pM@AS5565- 
between the connectors on the cove and the rn unit. 


— Connect the current clamp^A- to the red wire od-fhe Test In- 
strument Adapter/DSO (5-pin) -VAS5565- with the word *cur- 
rent clamp" on it. 


— Start the engine and run at idle speed. 
— Measure the current draw of the fuel pump. 


e Specified value: Max. 10 amps. 


(à) Note 


€ The fuel pump starting current may be higher than the speci- 
fied value briefly when starting the engine. 





€ /fthe malfunction in the fuel system only occurs sporadically, 
the test can also be performed during a road test. A second 
person is needed to do this. 

If the current draw is exceeded: 


— Replace the fuel delivery unit, the fuel pump is faulty. Refer to 
=> "4.4.1 Fuel Delivery Unit", page 222 . 


3.4 Fuel System, Checking for Leaks 


=> “3.4.1 Fuel System Leak Test’, page 206 
=> “3.4.2 EVAP System Function Overview’, page 207 


> "3.4.3 Leak Detection Pump, Checking Vacuum Supply”, page 
208 


Special tools and workshop equipment required 


# Evaporative Emission Tester - KLI9210- 
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* Adapter for EVAP. Tester - KLI9210/55-1- 
* Vehicle Diagnostic Tester 

* Hose Clamps up to 25 mm Dia. - 3094- 
Test Conditions 

* Theleak detection pump detected a leak. 


* Perform "Guided Fault Finding" using the vehicle diagnostic 
tester. 


Evaporative Emissions Tester - KLI9210- Preparation: 


(à) Note 


Depending on the version, the appearance of the Evaporative 
Emissions Tester - KLI9210- may vary. 


— Check the Evaporative Emissions Tester - KLI9210- to deter- 
mine whether there is enough fluid in the smoke generator. 

— Set the valve -D- to “Hold’. 

— Open the nitrogen bottle -H-. 


— Connect the measuring hose -G- to the self-test Connection 


—.~Set the valve -D- to “Test”. 


— Using the a pressure reducer -J-, adjust the pressure to 10 in. 
H2O (25 mbar). 


— Set the valve -D- to “Hold”. 


— The pressure must now be maintained a minimum of 2 mi- 
nutes. If the pressure is not maintained, check the tester. 


Fuel System, Checking for Leaks: 


— Connect the Adapter for EVAP. Tester - KLI9210/55-1- to the 
ventilation line -A- as shown. (color identification: white) 


f E ; a K cil 9210/55- 12 


py SEA 


fm 


a 
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— Connect the measuring hose -G- from the Evaporative Emis- 
sions Tester - KLI9210- to the Adapter for EVAP. Tester - 


d E= 


(LL REKLI 9210/55-17] 


KLI9210/55-1- . F i See E y 


— Set the valve -D- to "Hold". 


— Connect the vehicle diagnostic tester -1- to the vehicle. 
— Start the engine and run at idle.speed. 
- Select 


— Select "Check tank ventilation system for leaks". 
— Start the test. 


— While the test runs,-observe the pressure gauge on the Evap- 
orative Emissions Tester - KLI9210- . 


* Theleak detection pump must pump the fuel system pressure 
up to at least 7 in; H2O (18 mbar). 


If the minimum pressure is not reached, but the pressure reached 
does not decrease: 


— Turn the ignition off and perform a pressure retention test. Re- 
fer to 2 page 205.. If no decrease in pressure is observed: 
Check the leak detection pump vacuum supply. Refer to 
> “3.4.3 Leak Detection Pump, Checking Vacuum Supply" 


page 208 . 


lf the minimum pressure.is not reached and the pressure reached 
decreases immediately: 





— Clamp off the hose to the-EVAP canister purge regulator valve 
1 using a Hose Clamps up‘to 25 mm dia. - 3094- -arrow-. 


— Repeat the test. If the minimum pressure is not reached: Re J 
place the EVAP canister purge régulator valve 1. e 


If the minimum pressure is not reached againrand,the pressure 
reached decreases immediately: 


— There is a leak in the fuel system, perform the "fuel system 
leak test". Refer to 


> "9.4.1 Fuel System Leak Test', page 206 . 
If the Minimum Pressure Is Reached, Turn the Ignition Off. 





The valve in the leak detection pump is now closed and the pres- 
sure is maintained. 


— Observe the pressure gauge: 


If the pressure does not decrease, perform a pressure retention 
test to locate any possible pinhole leaks. Refer to > page 205. 
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If the pressure decreased, clamp off the hose to the EVAP can- hi ph hed 
ister purge regulator valve 1 using a Hose Clamps Up to 25 mm ALLKLIY 
dia. - 3094- -arrow-. a eas: 


— Ifthe pressure now no longer falls, replace the EVAP canister 
purge regulator valve 1. 


If the pressure still decreases, perform the “fuel system leak test”. 
Refer to 2 "3.4.1 Fuel System Leak Test', page 206. 


Pressure Retention Test 


— Setthe valve -D- to "Test". Increase the present pressure to 
10 in. H2O (25 mbar). 


— Observe the pressure gauge -C- and flow meter -E-. The fuel 
system is filled if the flow quantity decreases and the pressure 
increases to 10 in. H2O (25 mbar). 


(à) Note 


Depending on the level in the fuel tank, this procedure may take 
up to 3 minutes. 


A5 
— 


— After the pressureas stabilized, set the valve -D- to “Hold”. 


e After 5 minutes the pressure must not drop below 8 in H2O 
(20 mbar). 


If the Pressure Is Not Maintained for 5 Minutes, the Leak Should 
Be Localized as Follows: 


— First, check EVAP canister purge regulator valve 1 for leaks. 
Clamp off the hose to the EVAP canister purge regulator valve 
1 using a Hose Clamps Up to 25 mm dia. - 3094- -arrow-. 
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— Repeat the pressure test by resetting the valve -D- to “Test”. 


— Observe the pressure gauge -C- and flow meter -E-. The fuel 
system is filled if the flow quantity decreases and the pressure 
increases to 10 in. H2O (25 mbar). 


— After the pressure has stabilized, set the valve -D- to “Hold”. 


— Ifthe pressure now no longer falls, replace the EVAP canister 
purge regulator valve 1. 


If the pressure still decreases, perform the “fuel system leak test”. 
Refer to > “3.4.1 Fuel System Leak Test”, page 206 . 


After completing the work, perform the “Check tank ventilation 
system for leaks” guided function using the vehicle diagnostic 
tester. 


3.4.1 Fuel System Leak Test 


Test Conditions 


* Procedure for “Fuel system, checking leaks" was performed. BH ff Em 
Refer to > “3.4 Fuel System, Checking for Leaks”, page 202 . p^ | “SK 9210/5 5-1 TTE 
e The Evaporative Emissions Tester - KLI9210- with the Adapter AM ri h EI. 


for EVAP. Tester - KLI9210/55-1- is connected to the vehicle WV M ARS 42 A 


— Connect the Evaporative Emissions Tester - KLI9210- to the 
vehicles battery. 


— Remove the rear right wheel housing liner. 


— Clamp off the hose between the leak detection pump and the 
air filter using a Hose Clamps up to 25 mm dia. - 3094- 
-arrow-. 
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— Set the valve -D- to “Test”. 


— Observe the pressure gauge -C- and flow meter -E-. The fuel 
system is filled if the flow quantity decreases and the pressure 
increases to 10 in. H2O (25 mbar). 


— After the pressure has stabilized, set the valve -D- to “Hold”. 


e After 5 minutes the pressure must not drop below 8 in H2O 
(20 mbar). 


— Ifthe pressure no longer decreases, replace the leak detection 
pump. 


If the Pressure Is Not Maintained for a Minimum of 5 Minutes or 
If No Pressure Is Built up, Localize the Leak as Follows: 


— Fill the fuel system with smoke by setting the valve -D- to 
“Test”. 


— While the fuel system is being filled, press the smoke.gener- 
ator button -I- for approximately one.minute. 





The fuel system is now under préssure and filled with smoke. 


— Check all the fuel system*lines and hoses for escaping smoke. 
Also check the fuel tank sealing cap. 


(à) Note 


« /lluminate components and hoses with a strong flood light, the 
smoke will be more visible. 


@ Tocheck for leaks at accessible locations, also use a ultra- 
sonic measuring device or commercially available leak detec- 
tion spray. 


@ Depending.on how long the fault finding lasts, the smoke gen- 
erator button may have to be pressed again. This ensures 
there is enough smoke present in the fuel system. 


* 7o check thē fuel pump and fuel filter flange, the assembly 
openings in the vehicle interior must be opened. 
— Replace the leaking hoses or components. 


After completing the work, perform the “Check tank ventilation 
system for leaks” guided function using the vehicle diagnostic 
tester. 


3.4.2  EVAP Systeri/Function Overview 
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1 - Evaporative Emission 
(EVAP) Canister 


2 - Adapter for EVAP. Tester - 
KLI9210/55-1- Installed Posi- 
tion 
LY Used during the fuel 
system leak test. 


3 - EVAP Canister Purge Reg- 
ulator Valve 1 - N80- 
4 - Vent Line 


Q To the throttle valve 
control module. 





5 - Solenoid Valve 
Q For the leak detection 
pump. 
6 - Vacuum Line 
Q To the intake manifold. 
7 - Air Filter Housing 
Q For the leak detection 
pump. 


8 - Leak Detection Pump - 
V144- 


9 - Fuel Tank 
10 - Cap 


Nzo- 10393 





3.4.3 Leak Detection Pump, Checking Vac- 
uum Supply 

Special tools and workshop equipment required 

* Turbocharger Tester - VAG1397A- 

* T-Connection - 251 201 346- 


* 6mm Diameter Hose 


(à) Note 


Leak detection pump installed location: Inside the right rear wheel 
housing, under the liner. 


3 


= 


i 


— Remove the right rear wheel and wheel housing liner. 
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— Disconnect the vacuum line -1- from the leak detection pump. 


— QConnect the Turbocharger Tester - VAG1397A- with thé"T- 
connection and 6 mm hose between the vacuum line -1- arid 
the leak detection pump -2-. 


— Turn onsmeasuring range [1| (absolute pressure measure- 
ment). 


— Connect the vehicle diagnostic tester and start the engine. : a= 

- Select | SÍA A.G 1397A 
— Select "Check tank ventilation system for leaks". | 
— Start the test. 


— While the test is running, observe the display on the Turbo- 
charger Tester - VAG1397A- . 


e The pressure must pulsate and must not rise above 0.700 bar 
(10.15 psi) (absolute pressure) during the test. 


N20-103898 


— Ifthe pressure rises above 0.700 bar (10.15 psi) during the 
test, the vacuum supply is too low. Check the vacuum line to 
the,intake manifold for kinks or blockages. 


(à) Note 


A restrictor -arrow- Is installed in the vacuu 
manifold. Disconnect the line -A- and hose -B* 
strictor for throughput. Ix 






. libe on the intake 
nd check this re- 
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4 Removal and Installation 
=> "4.1 Accelerator Pedal Module", page 210 
GTI and Eos 


> “4.2 Fuel System Components”, page 211 


5 "4.3 EVAP System Components”, page 220 
Passat 


=> “4.4 Fuel System Components”, page 222 
4.1 Accelerator Pedal Module 





Special tools and workshop equipment required 
* Release Tool - T10238- 
Removing 


— Remove the steering column cover retainers -arrows- and 
cover. 





— Pryout the cap -3- with a screwdriver. 
— Remove the bolt -2-. 


— Disconnect the connector -1- -arrow- from the accelerator 
pedalmodule. 
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— Slide the Release Tool - T10238- as shown into the openings 


designated for it until it stops and remove the accelerator pedal 
module. 


T10238 


Installing 


— Connect the connector -1- to the accelerator pedal module 
-4-. Lock the connector -arrow-. 


— Press the accelerator pedal module onto the retaining pins 


— Insert the centering pin -6- into the hole on the vehicle floor. 


— Secure the accelerator pedal module with the bolt -2- and in- 
stall the cap -3-. 


— Install the-cover on the steering column and install the retain- 
ers -arrows-. 


Tightening Specification 


Accelerator pedal module to body 





4.2 Fuel System, Components 


(à) Note 


@ Fuelhoses at the engine may only be secured with spring type 
clamps appropriate for the model type. 


@ Hose Clip Pliers - VAS6362- and Spring Type Clip Pliers - 
VAS6499- are recommended for installing spring type clamps. 


p 


@ /fthe fuel delivery unit was replaced, then it is necessary to 
adapt the Engine Control Module (ECM) to the fuel pump. Re- 
fer to “Guided Functions” in the vehicle diagnostic tester. 
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> “4.2.1 Fuel Delivery Unit”, page 212 

> “4.2.2 Fuel Level Sensor G”, page 214 

GTI 2 “4.2.3 Fuel Tank”, page 216 

Eos > “4.2.4 Fuel Tank”, page 218 

4.2.1 Fuel Delivery Unit 

Special tools and workshop equipment required 

* Wrench - T10202- 

* Torque Wrench (40-200 Nm) - VAG1332- 


Removing 


/N Caution 


Requirement: 


e The fuel tank may be a maximum of 3/4 full. This ensures 
the fuel level is below the fuel delivery unit.flange. 


(à) Note 


@ When replacing the fuel delivery unit, check the fuel tank for 
visible contamination and clean if necessary. 





* Drain the fuel tank as necessary using the Fuel Extracting De- 
vice - VAS5190- . Refer to 


> _ “1.4 Fuel Tank, Draining’, page 148 . 


* ead the safety precautions before starting. Refer to 
> “1.1 Safety Precautions’, page 145. 


* Pay attention to the rules‘of cleanliness. Refer to 
> “1.3 Clean Working Conditions", page 147. 





— Remove the rear bench seat. Refer to > Body Interior; Rep. 
Gr. 72 ; Removal and Installation . 


Remove the cover -1- and the fuel pump control module -2- 
from the fuel delivery unit. 


/N WARNING 


The fuel system is under pressure! 


€ Always wear protective eyewear and protective clothing to 
prevent injuries and fuel from coming in contact With your 
skin. 


t D 
Sy 


-— 


PP ry UH EK 


€ Before loosening line connections, place a cloth around 
the connection point. Then release pressure by carefully 
pulling off the line. 
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— Disconnect the connector -arrow-. 


— Remove the fuel lines -1 and 2- from the flange. 


(à) Note 


Press the locking ring to release the fuel lines. 


— Remove the lock ring using the Wrench - T10202- and raise 
the flange slightly. 


— Pull the delivery unit and seal out of the fuel tank opening. 


. Volksw 
(à) Note " anager AG SIENAG ao, 
O 


Qus 
@ /fthe delivery unit ist. i replaced then drain the old deli very. 
unit before disposal. 


SS hoy 


* Follow disposal regulations. È Ly 
Q 


Installing 
— Replace the seal. 


e 
— Install'the fuel delivery unit seal into the fuel tank opening dry. 


— Lubricate the inner side of the seal with fuel. 


— When installing the fuel delivery unit, be sure not to bend the 
fuel- level sensor arm. 


— Pres the flange down and bring it into its installed position. 
o 


* Thectab -2- on the flange must lie between tabs -1 and 3- on 
the fiel tank. 


e The arrow- points in the direction of travel. 
— Tighten the lock ring. 
° Tightening specification: 110 Nm 


^e 


i | 
M E . 20- 2 
re ^ I | 
OD ^f AJ 
Patoso 
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Connect the supply line -1- (black). 
Connect the return line -2-. It is blue or has a blue mark. 


SN 
Q 
— Connect the connector -arrow-. an 
— Pull on the couplings and connectors to make sure they are 
Si 


securely fastened. 


The rest of the installation is performed in the r 
removal. When doing this note the following: es 


£ 
= 
S 
nN 
O 
© 
O 
Q 
E 
a) 
® 
wn 
O 
oO 
a 


¢ The -arrow- on the cover points in the direc qa of travel. 





4.2.2 Fuel Level Sensor G 


(à) Note 


Phased-in introduction of fuel delivery units with a changed fuel 


level sensor. 


Removing (Old Version) 


Remove the fuel delivery unit. Refer to 
=> “4.2.1 Fuel Delivery Unit’, page 212. 


Note the color of the wires for installing later. 
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Release the connectors -arrows- and remove the electrical 
wires -1, 2 and 3-. Bend the hooks back. 


Lift the retaining tabs -4 and 5- with a screwdriver and pull the 
fuel level sensor downward and off in direction of -arrow-. 


Installing 


Insert the fuel level sensor in the guides on the fuel delivery 
unit and push upward until it engages. 


Connect the wires -1 through 3-. Pay attention to the color. 
Pull on the connectors to make sure they are secure. 


Install the fuel delivery unit. Refer to 
=> “4.2.1 Fuel Delivery Unit", page 212. 


Removing (New Version) 


Installing 


Remove the fuel delivery unit. Refer to 
=> “4.2.1 Fuel Delivery Unit", page 212. 


Pull the fuel level sensor slightly to the side and upward at the 


same time. 


If the sensor cannot be released this way, then press the re- 
taining tabs -arrows- to the side slightly. 


Note the color of the wires for installing later. 


Disconnect the connectors -1 through 3-. Bend the hooks 
back. 


28 


























N20-10175 


A20-10057 


A20-10431 
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— Connect the wires -1 through 3-. Pay attention to the color: 
— Pull on the connectors to make sure they are secure. 


— Insert the fuel level sensor into the guides on the fuel delivery 
unit and push down until it engages. 


— Install the fuel delivery unit. Refer to 
=> “4.2.1 Fuel Delivery Unit", page 212. 


A20-10431 





4.2.3 Fuel Tank 

Special tools and workshop equipment required 
* Torque Wrench (5-50 Nm) - VAG1331- 

* Engine-/Gearbox Jack - VAG1383A- 
Removing 


— Read the safety precautions before starting. Refer to 
> "1.1 Safety Precautions”, page 145. 


— Drain the fuel tank as necessary using the Fuel Extracting De- rw 
vice - VAS5190- . Refer to = off 


=> “1.4 Fuel Tank, Draining”, page 148 . 


— Remove the rear bench seat. Refer to = Body Interior; Rep. 
Gr. 72 ; Removal and Installation . 


— Remove the cover -1- and the fuel pump control module -2- 
from the fuel delivery unit. 


— Disconnect the 5 pin connector -arrow- from the flange. 
— Remove the right rear wheel. 


— Remove the right rear wheel housing liner. Refer to 2. Body 
Exterior; Rep. Gr. 66 ; Removal and Installation . 


— Remove the bolt for the fuel flap unit and remove the fuel flap 
unit. Refer to 2. Body Exterior; Rep. Gr. 55 ; Removal and 
Installation . 


—~<| 420-1067 
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— Disconnect the hoses -1 and 2-. 

— Remove the fuel filler tube bolts -arrows-. 

— Unclip the electrical wire from the filler connection. 
— Remove the center and rear mufflers. 


— Remove the heat shield from the center and rear mufflers. 


/N WARNING 


The fuel system is under pressure! 


$ Always wear protective eyewear and protective clothing to 
prevent injuries and fuel from coming in contact with your 
Skin. 


€ Before loosening line connections, place a cloth around 
the connection point. Then release pressure by carefully 
pulling off the line. 


— Disconnect the vent line -1- (white) and fueLline -2- (black) at 
the connecting point. 


d Note 


Press the locking ring to:release the lines. 
@ The vacuum line (green) for the leak detection pump must also 
be disconnected. 


— Remove the tensioning strap bolts and straps. Support the fuel 
tank using the Engine-/Gearbox Jack - VAG1383A- while do- 
ing so 


— Carefully lower the fuel tank. 
Installing 


Install in the reverse order of removal. When doing this note the 
following: 


Only use bolts with loose washers to secure the fuel tank 
straps. The straps could twist when the bolts are tightened if 
other bolts are used. 


@ Make sure the vent and fGel lines are not kinked. 


* Do not interchange the supply and return lines (return line is... : 
blue or has a blue mark, supplyine is black). i 





* Pull on the line connections to make sure they are secure. *.* 


* Check the fuel tank/body ground connection órtthe filler tube. 


@ Ifthe fuel delivery unit was replaced, then it is necessary to 
adapt the Engine Control Module (ECM) to the fuel pump. Re- 
fer to “Guided Functions” in the vehicle diagnostic tester. 


Tightening Specifications 


Fuel tank to chassis - bolts M6 





Fuel tank to chassis - bolts M8 


1 Replace 
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4.2.4 Fuel Tank 

Special tools and workshop equipment required 
* Torque Wrench (5-50 Nm) - VAG1331- 

* Engine-/Gearbox Jack - VAG1383A- 
Removing 


— Read the safety precautions before starting. Refer to 
> “1.1 Safety Precautions”, page 1454 


— Drain the fuel tank as necessary using the Fuel Extracting De- 
vice - VAS5190- . Refer to 


5 “1.5 Fuel Tank, Draining”, pagect52 . 


— Remove the rear bench seat. Refer to > Body Interior; Rep. 
Gr. 72 ; Removal and Installation . 


— Remove the cover -1- and the fuel pump control module -2- 
from the fuel delivery unit. 


— Disconnect the 5 pin connector -arrow- from the flange. 


— Remove the bolt for the fuel flap unit and remove the füel flap 
unit. Refer to 2. Body Exterior; Rep. Gr. 55 ; Removal and 
Installation . 


— Remove the tension struts -A and B-. Refer to 2. Suspension, 
Wheels, Steering; Rep. Gr. 42 ; Removal and Installation . 


— Remove the center and rear mufflers. 
— Remove the center muffler heat shield. 
— Remove the right rear wheel. 


— Remove the right rear wheel housing liner. Refer to 2. Body 
Exterior; Rep. Gr. 66 ; Removal and Installation . 
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— Unclip the electrical wire -1- from the filler connection, 
— Disconnect the ventilation line -3-. 


— Remove the fuel filler tube bolts.-2-. 


— Disconnect the ventilation line -1- (white) and vacuum line 
-2- (green) for thedeak detection pump behind the fuel tank by 
pressing in the clips. 


/N WARNING 


The fuel system is under pressure! Always wear protective 





eyewear and protective clothing to prevent injuries and fuel 
from coming ín contact with your skín. Wrap a cloth around the 
connection before removing a fuel hose. Then release pres- 
sure by carefully pulling hose off connection. 





— Disconnect the vent line -1- (white) and fuel line -2- (black) fat!) 
the connecting point. 


(à) Note 


* Press the locking ring to release the lines. 


_ 





@ The vacuum line (green) for the leak detection pump must also 
be disconnected. 


— Remove the tensioning strap bolts -arrows- and straps. Sup- 
port the fuel tank using the Engine-/Gearbox Jack - 
VAG1383A- while doing so 
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— Carefully lower the fuel tank. 
Installing 


Install in the reverse order of removal. When doing this note the 
following: 


* Only use bolts with loose washers to secure the fuel tank 
straps. The straps could twist when the bolts are tightened if 
other bolts are used: 


@ Make sure the vent-and fuel lines are not kinked. 


* Do not confuse the-supply line and the return line (the return 
line is blue and the:supply line is black). 





* Make sure the line connections are securely fastened. 
* Check the fuel tank/body ground connection on the filler tube. 


— Install the tension struts. Refer to > Suspension, Wheels, 
Steering; Rep. Gr. 425, Removal and Installation . 


Tightening Specifications 


[Component — —  & — (1| Nm —- 
Fuel tank to chassis - bolts M6 "m 





Fuel tank to chassis - bolts M8 P T T, jJ 


SS 
1 Replace 


4.3 EVAP System Components 


(à) Note 


@ Hose connections are secured with either spring type or clamp 
type clamps. 


@ Hose Clip Pliers - VAS6340- or -VAS6362- are recommended 
for installing spring loaded band type clamps. 


The connectors for the fuel, vacuum and ventilation lines are color 
coded. There is either a colored dot on the connector or the re- 
lease button is the corresponding color. 


Colored Mark on the Connector 


Fuel supply Black 


Fuel return Blue 
Ventilation White, beige 
Vacuum Green 





> “4.3.1 EVAP Canister”, page 220 
GTI > “4.3.2 Leak Detection Pump V144”, page 221 
Eos > “4.3.3 Leak Detection Pump V144”, page 222 


4.3.1 EVAP Canister 

Special tools and workshop equipment required 
* Engine-/Gearbox Jack - VAG1383A- 
Removing 


— Remove the center and rear mufflers. 
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— Remove the heat shield retainers -arrows- and shield. 


— Place the Engine-/Gearbox Jack - VAG1383A- under the rear 
subframe. 


— Loosen the bolts -arrows- for the rearsubframe and unscrew 
them approximately 20 mm. 


— Lower the rear subframe slowly using the Engine-/Gearbox 
Jack - VAG1383A- . 


— Disconnect the vent lines -A-. 


— Remove the bolts -B-. 


(à) Note 


The Eos has a reinforcement plate. Use the T-Bar and Socket 10 
mm - 3185- to loosen and tighten the bolts -B-. 


— Release the retaining straps in direction of -arrow A - using a 
screwdriver. Rotate the EVAP canister approximately 90° 
clockwise in direction of -arrow B- and remove the canister. 


Installing 
Install in the reverse order of removal. Note the following: 
— Connect the ventilation lines until they engage audibly. 


— Install the rear subframe. Refer to => Suspension, Wheels, 
Steering; Rep. Gr. 42 ; Removal and Installation . 


Tightening Specification 





EVAP canistertobody | 8 | 


4.3.2 Leak Detection Pump V144 


Removing 


— Remove the right rear wheel housing liner. Refer to > Body 
Exterior; Rep. Gr. 66 ; Removal and Installation . 
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— Disconnect the vacuum line -1-. 

— Disconnect the connector -2-. 

— Disconnect the vent line -3- by pressing the release button. 
— Remove the nuts -arrows-. 

— Disengage the leak detection pump with bracket. 

Installing 

Install in the reverse order of removal. Note the following: 

* The vent line -3- must engage audibly. 


— Install the right rear wheel housing liner. Refer to > Body Ex- 
terior; Rep. Gr. 66 ; Removal and Installation . 


Tightening Specifications. Refer to 
> “2.5.2 EVAP System Components”, page 169, 


A20-1003: 





4.3.3 Leak Detection Pump V144 


Removing 


— Disconnect the vacuum line -1-, ventilation line -2- and venti- 
lation line -3-. 


— Remove the nuts -arrows-. 


— Remove the leak detection pump with bracket and disconnect 
the electrical connector. 


Installing 
Install in the reverse order of removal. Note the following: 


* Before installing the leak detection pump with bracket, connect 
the electrical connector. 


@ The vent line -2- must engage audibly. 


Tightening Specifications. Refer to 
=> "2.5.3 EVAP System Components”, page 170. 








4.4 Fuel System Components 


(à) Note 


@ Fuelhoses at the engine may only be secured with spring type 
clamps appropriate for the model type. 


* Spring Type Clip Pliers - VAS6499- or Hose Clip Pliers - 
VAS6362- are recommended for installing spring clamps. 





€ /fthe fuel delivery unit was replaced, then it is necessary to 
adapt the Engine Control Module (ECM) to the fuel pump. Re- 
fer to “Guided Functions” in the vehicle diagnostic tester. 

Refer to > “4.4.1 Fuel Delivery Unit”, page 222 

Refer to > “4.4.2 Fuel Level Sensor G”, page 225 

Refer to > “4.4.3 Fuel Tank”, page 226 

4.4.1 Fuel Delivery Unit 


Special tools and workshop equipment required 
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* Wrench - T10202- 
* Torque Wrench (40-200 Nm) - VAG1332- 


Removing 


/N Caution 


Requirement: 


e The fuel tank may be a maximum of 3/4 full. This ensures 
the fuel level is below the fuel delivery unit flange. 


d Note 


The fuel filter and the pressure relief valve are installed in the 
fuel delivery unit flange. 





* When replacing the fuel dellvery unit, check the fuel tank for 
visible contamination and clean if necessary. 


* Drain the fuel tank if necessary using the Fuel Extracting De- 
Vice - VAS5190- . Refer to 
> “1.6 Fuel Tank, Draining’, page 156. 

è Read the safety precautions before starting. Refer to 
> “1.1 Safety Precautions”, page 145. 


* Pay attention to the rules of cleanliness. Refer to 
> “1.3 Clean Working Conditions’, page 147. 





— Remove the rear bench seat. Refer to > Body Interior; Rep. 
Gr. 72 ; Removal and Installation . 


— Remove the cover -1- and the fuel pümp:control module -2- 
from the fael delivery unit. 


/N WARNING 


The fuel system is under pressure! 





$ Always wear protective eyewear and protective clothing to 
prevent injuries and fuel from coming in contact with your 
Skin. 


@ Before loosening line connections, place a cloth around 
the connection point. Then release pressure by carefully 
pulling off the line. 


— Disconnect the 5 pin connector -A- and disconnect the fuel line 
-B- from the flange. 


(à) Note 


Press the locking ring to unlock the fuel line. 


N20-10183 
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— Remove the lock ring using the Wrench - T10202- . 


/N Caution 


Do not bend the Wrench - T10202- push hard on the locking 
ring. If the wrench slides down, the fuel delivery unit can be 
damaged. 





— Lift the flange. 


(à) Note 


Press in the circlip to disenĝage the coupling -A-. 


— Disconnect the coupling -A- and remove the suction jet pump 
-B-. To do so, press‘the tabs in direction of -arrows- together. 


— Pull the seal and fuel delivery unit out of the fuel tank opening. 


(à) Note 


@ /fthe delivery unit is to be replaced then drain the old delivery 
unit before disposal. 


* Follow disposal regulations. 





Installing 


/N Caution 


Do not bend the fuel level sensor-float arm when installing. 





— Insert the delivery unit without the suction’jet.pump into the 
fuel tank. 


— Now, install the suction jet pump -B- and connect the coupling 
-A-. Pull on the coupling to make sure it is securely fastened. 





224 Rep. Gr.20 - Fuel Supply 





Eos 2006 > , Golf 2004 > , Passat 2006 > W 
Engine Mechanical, Fuel Inj ection and Ignition - Edition 08.2014 | 


Install the flange onto the delivery unit. 


(à) Note 


Make sure the hoses are correctly fastened. 


Now, pull the seal -A- over the flange anddnsert it into the fuel 
tank opening. 


Lubricate the seal lightly with fuel and press the flange into the 
fuel tank. 


Note, the installed position: The mark -A- points in the opposite 
direction of travel. 


Install the lock ring using the Wrench - T10202- . Tightening 
specification, see -item 21- in the 
> “2.6 Fuel Tank and Attachments.Overview”, page 172 . 


Further installation is performed in the reverse order. When doing 
this note the following: 


The -arrow- on the cover must point in the direction of travel. 


Make sure there are no kinks in the fuel lines when installing 
them. 


Pull on the line connections to make sure they are secure. 


If the fuel delivery unit was replaced, then it is necessary to 
adapt the Engine Control Module (ECM) to the fuel pump. Re- 
fer to "Guided Functions" in the vehicle diagnostic tester. 


4.4.2 Fuel Level Sensor G 


Removing 


Remove the fuel delivery unit. Refer to 
=> "4.4.1 Fuel Delivery Unit", page 222 . 





N20-10180 
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— Pull the fuel level sensor slightly to the side and upward at the 
same time. 


N20-10175 


— If the sensor cannot be released this way, then press the re- 
taining tabs -arrows- to the side slightly. 


— Note the color of the wire for installing later. 


A20-10067 
— Disconnect the connectors -1 through 3-. Bend the hooks 


back. 


Installing 


A20-10431 


— QConnect the wires -1 through 3-. Pay attention to the color. 
— Pull on the connectors to make sure they are secure. 


— Insert the fuel level sensor into the guides on the fuel delivery 
unit and push down until it engages. 


— Install the fuel delivery unit. Refer to > page 224 . 


A20-10431 





4.4.3 Fuel Tank 

Specialtools and workshop equipment required 
* Torque Wrench (5-50 Nm) - VAG1331- 

* Engine-/Gearbox Jack - VAG1383A- 
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Removing 


(à) Note 


The rear subframe must be lowered to remove fuel tank. 


— Read the safety precautions before starting. Refer to 
> "1.1 Safety Precautions”, page 145. 





Drain the fuel tank as necessary using the Fuel Extracting Device 
- VAS5190- . Refer to > “1.6 Fuel Tank, Draining’, page 156 . 


Remove the rear seat bench. Refer to = Body Interior; Rep. 
Gr. 72 ; Removal and Installation . 


Remove the cover -1- and the fuel pump control module -2- 
from the fuel delivery unit. 


Disconnect the 5 pin connector from the flange. 


Remove the right rear wheel. 


Remove the right rear wheel housing liner. Refer to => Body 
Exterior; Rep. Gr. 66 ; Removal and Installation . 


Disconnect the vent lines and.vacuum line -arrows- from the 
Evaporative Emission (EVAR) canister. 


N 
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— Unclip the electrical wire -arrows- from the fuel filler tube. 


— Remove the bolt for the fuel flap unit and remove the fuel flap 
unit. Refer to 2. Body Exterior; Rep. Gr. 55 ; Removal and 
Installation . 


— Remove the fuel filler tube bolt -arrows-. 


/N WARNING 


The fuel system is under pressure! 


$ Always wear protective eyewear and protective clothing to 


prevent injuries and fuel from coming in Contact with your 
Skin. 


@ Before loosening line connections, place‘a cloth around 
the connection point. Then release pressure by carefully 
pulling off the line. 


(à) Note 


Press the locking ring to unlock the fuel line. 





— Disconnect the ventilation line (white), vacuum line (green) 
and fuel line (black) at the connecting point. 


— Support the rear subframe using the Engine-/Gearbox Jack - 
VAG1383A- . 


— Loosen the bolts -arrows- and lower the rear subfame. 
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— Remove the tensioning strap bolts. Support the fuel tank using 
the Engine-/Gearbox Jack - VAG1383A- beforehand. 


— Slowly lower the fuel tank. 


(à) Note 


Fuel filler tube must be removed between the chassis and sub- 
frame. To do so, lift fuel tank with a second mechanic down from 
Engine-/Gearbox Jack - VAG 1383A- . 


Installing ees ATT 


— With a second technician assisting, guide the fuel filler neck 
between the rear subframe and chassis. Then place the fuel 
tank onto the Engine-/Gearbox Jack - VAG1383A- . 


— Lift the fuel tank slowly up to its installed position and secure 
it. 


(à) Note 


Only use bolts with loose washers to secure the fuel tank straps. 
The straps could twist when the bolts are tightened if other bolts 
are used. For the correct bolts. Refer to the Parts Catalog. 


— Secure the rear subframe to the body again. Refer to > Sus- 
pension, Wheels, Steering; Rep. Gr 42; Removal and In- 
stallation . 





Further installation is performed in the reverse order. When doing 
this note the following: 


* Make sure the vent and fuel lines are not kinked. 

* Pull on thé line connections to make sure they are secure. 

* Checkthe fuel tank/body ground connection on the filler tube. 
+ 


If the-fuel delivery unit was replaced, then it is necessary to 
adapt the Engine Control Module (ECM) to the fuel pump. Re- 
fer to "Guided Functions" in the vehicle diagnostic tester. 


Tightening Specifications 


8 Nm + and 
additional 90° 
(1/4) turn 





1 Replace 
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5 Special Tools 
Special tools and workshop equipment required 
@ Fuel Extracting Adapter - VAS5190/3- 
# Evaporative Emission Tester - KLI9210- 
* Adapter for EVAP. Tester - KLI9210/55-1- 
@ Fuel Extracting Device - VAS5190- 
VAS 5190 


¢ Hose Clamps up to 25 mm Dia. - 3094- 


WWOO-OOF 9 





¢ Turbocharger Tester + VAG1397A- 
V.A.G 1397 A 
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* Release Tool - T10238- 


110238 


WOO-10110 


* Torque Wrench (5-50 Nm) - VAG1331- 
V.A.G 1331 


* —Engine-/Gearbox Jack - VAG1383A- 





VWWOO-01 20 
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* Pressure Tester - - 
VAS6550- VAS 6550 Nnm V.A.G 1348/3A 





* Remote Control - 
VAG1348/3A- 


* Test Instrument Adapter/ 
DSO (5-pin) - VAS5565- 


* Multi-Meter - VAG1715- 
* Wrench - T10202- 


* Torque Wrench (40-200 
Nm) - VAG1332- 


V.A.G 1715 


V.A.G 1332 


Wao i00 
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21- Turbocharger, Supercharger 


1 General Information 


5 “1.1 Clean Working Conditions”, page 233 
> “1.2 Turbocharger’, page 233 


1.1 Clean Working Conditions 


When working on the turbocharger, carefully observe the follow- 
ing “5 rules” of cleanliness: 


@ Thoroughly clean all connections and the surrounding areas 
before disconnecting. 


* Place parts that have been removed. on à'clean;surface and 
cover them. Use lint free;cloths. 


* Carefully cover or.seal, opened components, if repairs are not 
performed immediately. 


* Only install.clean components: Only unpack replacement 
parts immediately prior to installation. Do not use parts that 
have been stored loose (for example, in tool boxes, etc.). 


* Whenthe system is open: Avoid working with compressed air 
if possible. Do not move the vehicle unless absolutely neces- 
sary 


1.2 Turbocharger 


(à) Note 


* Secure all hose connections using hose clamps appropriate 
for-the model type. 


@ Hose connections and charge air system hoses must be free 
of olLand grease before installing. Sealing ring and sealing 
surfaces must only be lightly lubricated with connector cou- 
plings:cRefer to 


> “4.1 Charge Air Hose, Installing’, page 248 . 
@ Charge airsystem must be properly sealed. 


* Replace the self-locking nuts. EJ 
@ Spring Type Clip Pliers - VAS6499- or Hosgip Pliers - 
VAG1921- are recommended for installing spting clamps: 


è Add oil to the turbocharger through the oil supply pipe con- 
nection. 


* After installing the turbocharger, let the engine idle for approx- 
imately 1 minute without increasing the engine speed. This 
ensures adequate oil supply to the turbocharger. 
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2 Description and Operation 


=> “2.1 Turbocharger Vacuum Diaphragm, Adjusting”, page 234 
GTI 2 “2.2 Charge Air Cooler Overview”, page 237 

GTI > “2.3 Noise Generator Overview”, page 238 

Passat and Eos = “2.4 Charge Air Cooler Overview”, page 239 
> “2.5 Turbocharger System Overview”, page 240 


=> “2.6 Turbocharger and Coolant Return Pipe Overview” 
page 241 


=> “2.7 Turbocharger Coolant Inlet, Oil Inlet and Return Pipe Over- 
view", page 242 


=> “2.8 Turbocharger Recirculation Valve N249 and Wastegate 
Bypass Regulator Valve N75 Overview", page 243 


2.1 Turbocharger Vacuum Diaphragm, Ad- 
justing 

Special tools and workshop equipment required 

* Pressure Control Valve - VAS6342- 

Dial Gauge Set, 4 Part - VAS6341- 

Hand Vacuum Pump - VAS6213- 

Turbocharger Tester - VAG1397A- 

Dial Gauge Holder - VW387- 


(à) Note 


@ This procedure adjusts the vacuum diaphragm. The values 
may differ when testing a vacuum diaphragm that has already 
been adjusted. 


© 9 > 


@ The vacuum diaphragm must be adjusted only if the linkage 
was loosened. 


@ Adjustment is performed only with the turbocharger removed. 


— Disconnect the hose -arrow- from the vacuum diaphragm. 


— Loosen the clip above the linkage on the turbocharger. 


A21-10121 
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— Loosen the lock nut -2-. 


— Adjust the bypass flap -1- above the vacuum diaphragm link- 
age -arrow- so the bypass flap can still be turned by hand. 


— Tighten the lock nut by hand. 


— Connect the Hand Vacuum Pump - VAS6218-\,--urbocharger 
Tester - VAG1397A- and the Pressure Control Valve - 
VAS6342- to the connection as shown in the illustration. 


— Close the Pressure Gontrol Valve - VAS6342- using the lever 


— Setthe slide ring -1- on the Hand Vacuum Pump - VAS6213- 
to position.-B- for “pressure”. 


— Turn on the:Turbocharger Tester - VAG1397A- and set the 
slide switch to. position Il. 


y 








OE BIA —_) 
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Secure the Dial Gauge Holder - VW387- onto the turbocharger 
-arrow-. 


Secure the Dial Gauge 0-30 mm - VAS6341/1- with the Dial 
Gauge Extension 30 mm - VAS6341/3- and the Flat Pickup - 
VAS6341/4- on the Dial Gauge Holder - VW387- . 


Set the Dial Gauge 0-30 mm - VAS63441/1- to O bar with a 1 
mm preload. 


Rotate the indicator on the Dial Gauge 0-30 mm - VAS6341/1- 
to 0. 


Check the dial indicator for ease of movement. 


Operate the Hand Vacuum Pump - VAS6213- until the Turbo- 
charger Tester - VAG1397A+? displays 350 +/-5 mbar. 


The dial gauge must display 4.1 mm to 4.3 mm, otherwise ro- 
tate the linkage of the vacuum diaphragm until the value is 
displayed. 


Tighten the lock.Aut by hand. 


Repeat the measurement. 


(à) Note 


The mm specification apply to the value read out (includes the 1 
mm preload). 


Release the pressure via the Pressure Control Valve - 
VAS6342- to-0 mbar. 


Set the Dial Gauge 0-30 mm - VAS6341/1- to 0. 


(à) Note 


The following measurements must be performed in one se- 
quence. In the meantime, the pressure must not dissipate to 0. 
is, 


hoy 
Operate the Hand Vacuum Pump - VAS6213- until thegfrbo- 
charger Tester - VAG1397A- displays 350 +/-5 mbar. == 


Read and make a note of the value on the Dial Gauge 0-30 
mm - VAS6341/1- . 


Operate the Hand Vacuum Pump - VAS6213- until the Turbo- 
charger Tester - VAG1397A- displays 650 to 700 mbar. 


Release the pressure via the Pressure Control Valve - 
VAS6342- to 350 +/- 5 mbar. 


Read and make a note of the value on the Dial Gauge 0-30 
mm - VAS6341/1- . 


Add values 1 and 2 and divide by 2. 
The result (mean value) must be 5 +/- 0.25 mm. 


If the result (mean value) is not 5 +/- 0.25 mm, correct the 
adjustment, tighten the lock nut by hand and repeat the meas- 
urement. 


If the result (mean value) is 5 +/- 0.25 mm, tighten the lock nut 
to 5 Nm and secure it with sealing wax. 


Secure the securing plate above the linkage of the vacuum 
diaphragm. 
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2.2 Charge Air Cooler Overview 


(4 | Note 


Noise generator overview. Refer to 
> ‘2.3 Noise Generator Overview’, page 236 . 








1 - Bolt 
L) 5Nm 


2 - Mount 
Q For the charge air cool- 
er. 
3 - Charge Air Cooler 


LY Removing and instal- 
ling. Refer to 


> “4.2 Charge Air Cool- 
er”, page 248 . 


4 - Charge Air Pipe 
5 - Bolt 
Q 8 Nm 


6 - Charge Air Hose 


Q Installing. Refer to 


=> “4.1 Charge Air Hose, 
Installing”, page 248 . 


7 - Charge Air Pipe 
LJ To the noise generator. 
8 - Charge Air Hose 


Q Installing. Refer to 


=> “4.1 Charge Air Hose, 
Installing”, page 248 . 


9 - Hose Clamp 


10 - Charge Air-Hose 


LJ To the throttle valve 
control module. 


11 - Charge Air:Hose 
12 - Charge Air Pipe 
13 - Charge Air Hose 
14 - Bolt 

Q 8Nm 
15 - Noise Generator 

U Overview. Refer to — "2.3 Noise Generator Overview", page 238 . 
16 - Charge Air Pipe 3 
17 - Charge Air Hose Â 

Q Installing. Refer to = “4.1 Charge°’Ai Hose, Installing’, page-248 . 
18 - Charge Air Pressure Sensor - G31- 
19 - Bolt 

Q 5Nm 
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2.3 Noise Generator Overview 





1 - Cover 
2 - Bolt 
UO 8Nm 
3 - Plenum Chamber Bulkhead 


4 - Hood 


LJ For the duct to the ple- 
num chamber bulkhead. 


5 - Charge Air Pipe 
6 - Clamp 
7 - Charge Air Hose 
8 - Bolt 

Q 8Nm 
9 - Spacing Sleeve 
10 - Rubber Bushing 


11 - Noise Generator 


Q Before removal, remove 
the cover -item 1-. 


12 - Bracket 
LJ For the noise generator. 


13 - Bolt 
Q 8 Nm 


Mz - 1601 4z 
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2.4 Charge Air Cooler Overview 





1 - Bolt 
Uu 5 Nm 


2 - Mount 
Q For the charge air cool- 
er. 
3 - Charge Air Cooler 


Q Removing and instal- 
ling. Refer to one of the 
following: 


* Passat. Refer to 


=> “4.3 Charge Air Cooler’, 
page 250. 


* Eos. Refer to 


=> “4.2 Charge Air Cooler”, 
page 248 . 


4 - Charge Air Pipe 
5 - Bolt 
Q 8Nm 
6 - From the Turbocharger 


7 - Charge Air Hose 


U Installing. Refer to 


=> “4.1 Charge Ait Hose, 
Installing", page 248 . 


8 - To the Throttle Valve Con- 
trol Module - J338- 


9 - Charge Air Hose 





10 - Bolt 
Q 10Nm 

11 - Bol 
uU 5Nm 


12 - Charge Air Pressure Sensor - G31- 
13 - Charge Air Pipe 
14 - Charge Air Hose 
U Installing. Reféb to = “4.1 Charge Air Hose, Installing", page 248 . 


3 


= Pg 
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2.5 Turbocharger System Overview 





1 - Vacuum Diaphragm 
Q Removing and instal- 
ling. Refer to 


> “4.5 Turbocharger 
Vacuum Diaphragm”, 
page 259. 


UN Adjusting. Refer to 


=> "2.1 Turbocharger 
Vacuum Diaphragm, 
Adjusting”, page 234 . 


Q Checking. Refer to 


> “3.2 Turbocharger 
Vacuum Diaphragm, 
Checking”, page 246 . 


2 - Wastegate Bypass Regula- 
tor Valve - N75- 


3 - Turbocharger Recirculation 
Valve - N249- 


4 - Turbocharger 


5 - Brake Booster 


,; 
6 - Non-Return Valve CA A | | 5 
7 - Coolant Connection = ai Fe E 

CI IM = 10 


8 - Vacuum Pump 


PUN 11 
9 - Non-Return Valve 


10 - Oil Filter Bracket d 12 
11 - EVAP Canister Purge 
Regulator Valve 1 - N80- 
12 - Double Check-Valve 13 
Q Checking. Refer to 
=> “4.2 Double Check- 


Valve, Checking", 
page 275. 


13 - Charge Air Cooler 

14 - Throttle Valve Control Module - J338- 

15 - Pressure Regulator Valve 

16 - To the Evaporative Emission (EVAP) Canister 
17 - Mass Airflow Sensor G70- 
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2.6 Turbocharger and Coolant Return Pipe Overview 





1 - Gasket 
LY Always replace. 


2 - Nut 
Q 20Nm 
LY Always replace. 


LY Coat the studs on the 
exhaust manifold with 
hot bolt paste. For the 
hot bolt paste. Refer to 
the Parts Catalog. 

3 - Banjo Bolt 


L} 35 Nm 


4 - Seal 
LY Always replace. 


5 - Bolt 
Q Nm 


6 - Bolt 
a 23 Nm 


Q Installed with two brack- 
ets only on the coolant 
return pipe. 

7 - Coolant Return Pipe 

Q Gradual introduction of 
coolant return pipe with 
a bracket. 

8 - Turbocharger 


LY Removing and instal- 
ling. Refer to 


> “4.4 Turbocharger”, 


page 251 : 
9 - Support 


1@- Bolt 
LU, 30 Nm 
Q Coat the bolt with hot bolt paste..For the hot bolt paste. Refer to the Parts Catalog. 
iJ 
11 - Bolt 
UO 30Nm EA 
Q Coat the bolt with hot bolt paste:-For the hot bolt paste. Refer to the Parts Catalog. 


12 - Support 


13 - Bolt 
Q 23 Nm 


14 - Nut 

30 Nm 

Always replace. 

Do not loosen to remove the turbocharger. 


Coat the studs on the exhaust manifold with hot bolt paste. For the hot bolt paste. Refer to the Parts 
Catalog. 





O ODO 


15 - Fastening Strip 
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2.7 Turbocharger Coolant Inlet, Oil Inlet and Return Pipe Overview 





1 - Seal 
LY Always replace. 
2 - Banjo Bolt 
Q 30 Nm 
3 - Oil Supply Pipe 
4 - Turbocharger 


Q Removing and instal- 
ling. Refer to 


> “4.4 Turbocharger”, 
page 251. 


5 - Bolt 
Q 9Nm 
6 - Banjo Bolt 
Q 30 Nm 
7 - Seal 
Q Always replace. 
8 - Banjo Bolt 
Q 35 Nm 
9 - Seal 
Q Always replace. 
10 - Coolant Supplý:Pipe 
11 - Bolt 
Q 23 Nm 
12 - Banjo Bolt 
Q 35 Nm 
13 - Bolt ! 
2 9Nm 


14 - Seal 
LY Always replace. 


15 - Gasket 
LY Always replace. 


16 - Oil Return Pipe 


17 - Bolt 
LY 9Nm 


18 - Gasket 
LY Always replace. 
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2.8 Turbocharger Recirculation Valve N249 and Wastegate Bypass Regulator 
Valve N75 Overview 





1 - Turbocharger 


Q Removing and instal- PR 
ling. Refer to 1 89 10 11 


=> “4.4 Turbocharger’, 
page 251. 


2 - Gasket 

Q Always replace. 
3 - Bolt 

Q 9Nm 


4 - Vent Tube 
5 - Heat Shield 
6 - Connecting Hose 


7 - Vacuum Diaphragm 


Q Removing and instal- 
ling. Refer to 


> “4.5 Turbocharger 
Vacuum Diaphragm”, 
page 259. 


UN Adjusting. Refer to 


=> “2.1 Turbocharger 
Vacuum Diaphragm, 
Adjusting”, page 234 . 


8 - Ring Connection 


9 - Seal 
Q Always replace. 


10 - Hose 
11 - Hose 
12 - Bolt 


2 3Nm 22 21 20 19. 18 


13 - Wastegate Bypass Regu- 
lator Valve 


14 - Banjo: Bolt 
Q 8 Nm 


15 - Seal 


16 - Connection 





17 - Securing Clip 

18 - Bolt 

19 - Hose 

20 - Bolt i= 
LU 7 Nm 

21 - Bracket 


22 - Bolt 
L) 7 Nm 


zy 


m 1073 
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WZ 





23 - Turbocharger Recirculation Valve 
LY Note the installed position. Refer to 


=> Fig. “Installed Position of the Turbocharger Reemowlation-Valve4c page 244 . 
24 - Seal 


Installed Position of the Turbocharger Recirculation Valve 


— Note the installed position -arrows-. 


A21-50057 
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3 Diagnosis and Testing 


> "9.1 Charge Air System, Checking for Leaks", page 245 

> “3.2 Turbocharger Vacuum Diaphragm, Checking", page 246 
3.1 Charge Air System, Checking for Leaks 
Special tools and workshop equipment required 

@ Testing Unit for Turbocharger - VAG1687- 

* Adapter - VAG1687/5- 

— Remove the noise insulation. Refer to one of the following: 


Eos. Refer to = Body Exterior; Rep. Gr. 50 ; Removal and 
Installation . 


GTI and Passat. Refer to => Body Exterior; Rep. Gr. 50 ; De- 
scription and Operation . 


— Release the securing clip -A- and disconnect the hose -B- from 
the charge air pipe. 


— Connect the Adapter - VAG1687/5- to the charge air pipe -A- 
and rotate it approximately 90° -B-. 


Prepare the Testing Unit for Turbocharger - VAG1687- as follows: 


)- V.A.G 1687/5 


N21-10039 


— Turn the pressure regulator valve -2- counterclockwise until it 
stops. 


— Close the valves -3 and 4-. 


(à) Note 


In order to be able to turn the pressure regulator valve -2-, the 
rotary knob must be pulled upward. 
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— Connect the Testing Unit for Turbocharger - VAG1687- as 
shown. 


— Connect the pressurized air hose -1- (pressurized air supply) 
to the Testing Unit for Turbocharger - VAG1687- . 


(à) Note 


/f water is located in the viewing glass, drain it via the water drain 
plug -6-. 
— Open the valve -3-. 


— Set the pressure to 0.5 bar (7.2 psi) using the pressure regu- 
lator valve <2-. 


/N Caution 


Pressure must not &xceed 0.5 bar (7.2 psi)! A pressure set too 
high may damage the;engine. 





— Open the valve -4- and wait Until the testing circuit hag filled. 
If necessary, continue to regulaté' the pressure to 0.5 bar (7:2 


psi). 


— Check the charge air system for leaks by listening, feeling, 
using commercially available leak detection spray or by using 
the Ultrasonic Measuring Device - VAG1842- . 


(à) Note 


* Charge air hose, installing. Refer to 
> “4.1 Charge Air Hose, Installing’. page 248 . 


@ Asmall quantity of air dissipates via the valves in engine. A 
pressure retention test is not possible for this reason. 


* For handling instructions of the Ultrasonic Measuring Device 
- VAG71842- . Refer to the operators manual. 


* Before removing the adapter, discharge the pressure in the 
testing circuit by pulling off the coupling from the Adapter - 
VAG 1687/5- . 


@ Hose connections and charge air system hoses must be free 
of oil and grease before installing. 


3.2 Turbocharger Vacuum Diaphragm, 


Checking 


Special tools and workshop equipment required 
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* Hand Vacuum Pump - VAS6213- 
Test Conditions 


* The hose from the wastegate bypass regulator valve must be 
free of kinks. 


@ The wastegate bypass regulator valve is OK. 
Procedure 


— Remove the engine cover/upper air filter housing. Refer to 
> “5.1 Engine Cover/Upper Air Filter Housing", page 27/7 . 


— Connect the Hand Vacuum Pump - VAS6213- to the vacuum 
diaphragm -arrow-. 
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— Setthe slide ring -1- on the Hand Vacuum Pump - VAS62413- 
to position -B- for "pressure". 


/N Caution 


The pressure must not exceed 750 mbar (10.87 psi). If the 
pressure is exceeded, the vacuum diaphragm can be dam- 
aged. 


A biens B 





— Operate the Hand Vacuum Pump - VAS6213- several times 
and observe the rods. 


The linkage -A- must move approximately 300 mbar (4.35 psi) 
and be at approximately 700 mbar (10.15 psi) at end position. 


Actuator lift is approximately 10 mm. 


(à) Note 


If pressure cannot be raised with the Hand Vacuum Pump - 
VAS6273- or the pressure drops immediately, check the Hand 
Vacuum Pump - VAS6213- and conneé£tin hoses for leaks.:If no 
malfunction ean be found: Replace the uum diaphragm. Refer 
lo > “4.5 Turbocharger Vacuum Diaphiggm’, page 259 . 
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4 Removal and Installation 


=> “4.1 Charge Air Hose, Installing’, page 248 
GTI and Eos = “4.2 Charge Air Cooler’, page 248 


Passat > “4.3 Charge Air Cooler’, page 250 
> “4.4 Turbocharger’, page 251 


> “4.5 Turbocharger Vacuum Diaphragm”, page 259 








4.1 Charge Air Hose, Installing 


/N Caution 


The connector coupling sealing ring can be damaged if the se- 
curing clamp is in the locked position when installing. This 
would result in a leak. Follow the assembly instructions. 





Removing 


— Release the connector coupling by pulling the locking clip 
-arrow-. Separate the hose/pipe without assistance from tools. 


Installing 


— When replacing the sealing ring, lay the ring in the charge air 
hose groove. Ensure the sealing ring sits completely in the 
groove all the way around and is not twisted. 


— Lubricate the sealing surfaces and)sealing ring. 


— Bringzthe securing clip into the released position -1-. 
— Slide the charge air hose onto the pipe as far as the stop. 


— Bring the securing clip into the locked position -2- and then 
press the charge air hose back again. 


—= Check for correct seating and proper locking of the connector 
by pulling on the hose. 





4.2 Charge Air Cooler {= 
Removing Â 


— Remove the noise insulation Refer to onevof the following: 


Eos. Refer to = Body Exterior; Rep. Gr. 50 ; Removal and 
Installation . 
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GTI. Refer to 2. Body Exterior; Rep. Gr. 50 ; Description and 
Operation . 


— Remove the bumper cover. Refer to 2. Bodij Exterior; Rep. 
Gr. 63 ; Removal and Installation . .: 


— Drain the coolant. Refer to 
=> “1.2 Draining and Filling”, gage 123 . 


— Remove the right charge-air guide hose -arrows-. 


— Remove the fan shroud. Refer to 
2 "4.4 Coolant Fan and Coolant Fan 2”, page 140. 


— Remove the radiator. Refer to > “4.5 Radiator’, page 140 . 


The Air Conditioning (A/C) condenser lines are bolted to the right 
side of the charge air cooler. To remove the bolt, proceed as fol- 
lows: | 


A1U-106638 
= - 


— Create a paper template with the specified dimensions. 


— Position the template on the right front plastic support so it 
aligns with the top and left edges. 


— Mark the cutting point on the template -arrow- with a punch. 
— Drill a hole in the plastic support with a 5 mm drill bit. 


— Drill or cut the hold to 16 mm. 


— Remove the bolt -arrow- for the A/C condenser lines. 
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— Remove the charge air cooler mount bolts -1-. 


(à) Note 


The A/C condenser bolts are difficult to access. With the help of 
a second technician, lift the charge air cooler out of the lower 
mounts. Now the charge air cooler can be tilted “back and forth” 
and the bolts are accessible. 


























— Remove the A/C condenser bolts -arrows- from the charge air 
cooler. 





— Secure the A/C condenserto the lock carrier with wire ties. 


— Remove the charge air cooler downward. 
Installing 
Install in reverse order of removal. Note the following: 


* Hose connections and charge air system hoses must be free 
of oil and grease before installing. On connector couplings, the 
seal and sealing surfaces must only be lightly lubricated. Refer 


to 2 "4.1 Charge Air HosesInstalling", page 248 . 


N19-10261 | 





4.3 Charge Air Cooler 


Removing 





— Remove the noise insulation. Refer to 2. Body Exterior; Rep. 
Gr. 50 ; Description and Operation . 


— Remove the bumper cover. Refer to => Body Exterior; Rep. 
Gr. 63 ; Removal and Installation . 


— Drain the coolant. Refer to 
=> “1.2 Draining and Filling”, page 123 . 


— Remove the right charge air guide hose -arrows-. 


— Remove the fan shroud. Refer to 
=> “4.4 Coolant Fan and Coolant Fan 2”, page 140. 


— Remove the radiator. Refer to > “4.6 Radiator’, page 141 . 


— Remove the air guides from the lock carrier. Refer to 2. Body 
Exterior; Rep. Gr. 50 ; Description and Operation . 
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— Remove the charge air cooler mount bolts -1-. 


(à) Note 


The Air Conditioning (A/C) condenser bolts are difficult to access. 
With the helo of a second technician, lift the charge air cooler out 
of thedower mounts. Now the charge air cooler can be tilted “back 
and forth" and the bolts are accessible. 






































— ‘Remove the A/C condenser line bolt -arrow- on the right side 
of the charge air cooler. 


— Remove the A/C condenser bolts -arrows- from the charge air 
cooler . 


— Secure the A/C condenser to the lock carrier with wire ties. 








Cr 
— Remove the charge air cooler, downward. 


Installing 
Install in reverse order of removal. Note the following: 


* Hose connections and charge air system hoses must be free 
of oil and grease before installing. On connector couplings, the 
seal and sealing surfaces must only be lightly lubricated. Refer 


to 2 "4.1 Charge Air Hose, Installing", page 248 . 





N19-10261 | 


4.4 Turbocharger 

Special tools and workshop equipment required 
* Spring Type Clip Pliers - VAS6499- 

* Tensioning Strap - T10038- 


/N Caution 


If mechanical damage is found on the exhaust turbocharger, 
for example, a destroyed compression wheel, it is not enough 
to just replace the turbocharger. Perform the following steps to 
prevent subsequent damage. 


@ Check the air filter housing, the air filter element and the 
intake hoses for contamination. 


€ Check the entire charge air circuit and cooler for contam- 
ination. 


If contaminants are found in the charge air circuit, the circuit 
must be cleaned and the cooler replaced, as necessary. 
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Removing 


— Remove the engine cover/upper air filter housing. Refer to 
> “5.1 Engine Cover/Upper Air Filter Housing", page 277 and 
remove the intake hose from the turbocharger. 





— Drain the coolant. Refer to 
=> “1.2 Draining and Filliag’, page 123 . 


— Remove the right front part of the wheel housing liner. 


— Remove the charge air hose -arrow- from the charge air cool- 
er. 


Remove the bolts -arrows- and disconnect the charge air pipe. 


Disconnect the connectors -1 and 2- and unclip the wire. 


Remove the bolts -arrows- and then remove the support from 
the turbocharger. 





252 Rep. Gr.21 - Turbocharger, Supercharger 





Eos 2006 > , Golf 2004 > , Passat 2006 > WV) 
Engine Mechanical, Fuel Injection and Ignition - Edition 08.2014 "=== 





— Disconnect the heated oxygen sensor harness connector 
-arrow- and free up the wire. 
Golf and Eos: 


— Remove the windshield wiper arms, plenum chamber cover 
and the bulkhead plenum chamber. Refer to > Electrical 
Equipment; Rep. Gr. 92 ; Removal and Installation . 


All Vehicles: 


— Disconnect the connectors from the ignition coils and set the 
wiring harness aside. 
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— Disconnectthe coolant line -arrow- from the coolant expansion 
tank. 
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— Disconnect the coolant hoses -1 and 2-. 


— Remove the coolant pipe bolt -3-. 
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— Disconnect the upper coolant hose -arrow- from the heater 
core. 

















— Remove the heat shield and coolant pipe bolts -arrows-. 





— Remove the crankcase ventilation line and:heat shield from 
the turbocharger -1-. 


— Remove the vent tube bolts -1- and heat shield°from the tur- 
bocharger. 


— Disconnect the vent tube -2- from the cylinder head cover,and 
remove it. 


— Disconnect the vent hose -3- from the cylinder head cover and 
turbocharger 


— Loosen the oil supply pipe banjo bolt -4- at the turbocharger. 
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— Remove the right drive axle heat shield bolts -arrows- and 
shield. 


— Remove the right driveshaft. Refer to > Suspension, Wheels, 
Steering; Rep. Gr. 40 ; Removal and Installation . 


— Remove both lower nuts for the front exhaust pipe to turbo- 
charger. 


— Remove the exhaust system suspended mount bolts 
-arrows-. 


ry / 


— Disconnect the exhaust system at the clamping sleeve 
-arrows-. 


— Disconnect the front exhaust pipe from turbocharger and slide 
it toward the rear slightly. 


(à) Note 


The catalytic converter is not removed ana-the oxygen sensor 
connector is not disconnected. 
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— Remove the oil supply pipe and coolant supply pipe banjo bolts 
-arrows- from the turbocharger. 





— Remove the oil return pipe bolts -arrows- from the turbocharg- 
er. 


— Remove the bolts -1 and 2- and remove the support from the 
turbocharger. 


(à) Note 


The following step is necessary to achieve some more room be- 
tween the cylinder head and crosspanel. 


— Remove the pendulum support bolts -2 and 3-. 
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— Pull the engine approximately 20 mm toward the rear using 
the Tensioning Strap - T10038- . 
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— Disconnect the coolant pipe -arrow-. 


[4 | Note 


* The fastening strip nuts do not have to be loosened. 


4< The bolt -1- is installed only on coolant pipes with two brackets. 


— Remove the bolt -1- for the coolant pipe and remove the top 
nuts -arrows-. 


X | A21-10038 
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— Remove the turbocharger/exhaust manifold upward. 


Installing 


/N Caution 


If mechanical damage is found on exhaust turbocharger, for 
example, a destroyed compression wheel, it is not enough fo 
Just replace the turbocharger. Perform the following steps to 
prevent subsequent damage. 


@ Check the air filter housing, the air filter element and the 
intake hoses for contamination. 





€ Check the entire charge air circuit and cooler for contam- 
ination. 


If contaminants are found in the charge air circuit, the circuit 
must be cleaned and the cooler replaced, as necessary. 





Install in reverse order of removal. Note the following: 


* Charge air hose installing. Refer to 
=> "4.1 Charge Air Hose, Installing", page 248 . 


* Always replace seals, gaskets and self-locking nuts. 


* Addoil to the turbocharger through the oil supply pipe-con- 
nection. 


* The coolant return pipe must be installed.together with the 
turbocharger. 


* Hose connections and charge air system hoses must be free 
of oil and grease before installing“ Sealing ring and sealing 
surfaces must only be lightly oiled with connector couplings. 


Refer to 2 “4.1 Charge Air Hose, Installing", page 248 . 


* Secure all hose connections using hose clamps appropriate 
for the model type. 


€* After installing the turbocharger, let the engine idle for approx- 
imately 1 minute to ensure-adequate oil supply to the turbo- 
charger. 


For the correct tightening specifications. Refer to the following: 


Refer to 


=> “2.6 Turbocharger and Coolant Return Pipe Overview" 
page 241. 


Refer to 
5 “2.7 Turbocharger Coolant#nlet, Oil Inlet and Return Pipe 
Overview", page 242. 


Refer to 


=> “2.8 Turbocharger Recirculation Valve N249 and Wastegate 
Bypass Regulator Valve N75 Overview”, page 243 . 
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Pendulum supports to transmission Refer to 


> Fig. ““Pen- 

dulum Sup- 

port Bolts” , 
page 2. 


Exhaust manifold/turbochargerto cylinder 
head 


Oi retur pipeio tton M A © W 


Support to turbocharger 
Right charge air pipe to,oil pan 


1 always replace 








2 Use hot bolt paste. Refer to the Parts Catalog. 


4.5 Turbocharger Vacuum Diaphragm 
Removing 


— Remove the turbocharger. Refer to 
> “4.4 Turbocharger’, page 25%, 


— Loosen the securing plate above the.linkage on the turbo- CJ 
charger. P 
c» 


— Loosen the lock nut -2-. 

— Disconnect the linkage from the turbocharger -3-. 
— Remove the vacuum diaphragm -1- bolts -arrows-. 
Installing 

Install in reverse order of removal. Note the following: 


— Adjust the vacuum diaphragm. Refer to 


=> “2.1 Turbocharger Vacuum Diaphragm, Adjusting” 
page 234 . 


— Install the turbocharger. Refer to 
=> “4.4 Turbocharger’, page 251 . 


Tightening Specifications 


Vacuum diaphragm to turbocharger 
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5 Special Tools 

Special tools and workshop equipment required 
* Adapter - VAG1687/5- 

* Testing Unit for Turbocharger - VAG1687- 


V.A.G 1687 


WOO-10327 


@ Spring Type Clip Pliers - VAS5024A- 


VAS 5024 A 
ES 


peT 
x 





* Tensioning Strap - T10038- 


T10038 


* Spring Type Clip Pliers - VAS6499- 


VAS 6499 
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Pressure Control Valve - 
VAS6342- 


Dial Gauge Set, 4 Part - 
VAS6341- 


Hand Vacuum Pump - 
VAS6213- 


Turbocharger Tester - 
VAG1397A- 


Dial Gauge Holder - 
VW387- 


VAS 6342 


VAS 6213 
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VAS 6341 


Wet 10001 





EJ 
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24-  Multiport Fuel Injection 


1 General Information 


5 *1.1 Fuel Injection System", page 262 





1.1 Fuel Injection System 


* Fuel hoses in the engine compartment may only be secured 
with spring type clamps appropriate for the model type. The 
use of clamp or screw type clamps isnot permissible. 


¢ The ignition must be turned off when disconnecting the bat- 
tery. Obtain the radio code for radios with a antitheft code 
before disconnecting the battery. 


* Observe the safety precautions after connecting the battery. 
Refer to 2. Electrical Equipment; Rep. Gr. 27 ; Removal and 
Installation . 


* Fortrouble free operation of the electrical'components a volt- 
age of at least 11.5 volts is necessary. 


* Do not use sealants containing silicone. Particles of silicone 
drawn into the engine, will not be burnt in the engine and will 


damage the oxygen sensor. i3 
* Ifthe engine only starts briefly and then shuts off again after A 


troubleshooting, repairs or checking of the components, it may 
be that the immobilizer is blocking the Engine Control Module 
(ECM). The ECM must then be adapted, as necessary. 


* To conclude work, check the Diagnostic Trouble Code (DTC) 
memory of the ECM, erase all DTC entries which may have 
occurred during the tests and repairs. Generate a readiness 
code if the DTC memory was erased. Refer to "Guided Func- 
tion" in the vehicle diagnostic tester. 


* Vehicles with an airbag are equipped with an emergency fuel 
shut off system. It reduces the risk of fire in an accident be- 
cause the fuel pump relay switches the fuel pump off. 


* When the drivers side door is opened, the fuel pump is acti- 
vated for 2 seconds so that pressure builds in the fuel system. 
This improves engine startup. 


Safety precautions. Refer to 
=> “1.1 Safety Precautions”, page 145. 


Rules of cleanliness. Refer to 
5 “1.3 Clean Working Conditions’, page 147 . 


Technical data. Refer to 2 "3.1 Technical Data", page 272. 
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2 Description and Operation 
2 "2.1 Throttle Valve Control Module, Cleaning", page 263 


=> “2.2 Engine Cover/Upper Air Filter Housing Overview", 
page 263 


=> “2.3 Intake Manifold Overview’, page 265 


=> “2.4 Fuel Rail, Injectors, and Pipes Overview, through 05.06” 
page 266 


5 “2.5 Fuel Rail, Injectors and Pipes Overview, from 05.06”, page 
267 





‘ 


=> “2.6 High Pressure Pump Overview’, page 269 





2.1 Throttle Valve Control Module, Cleaning 
Special tools and workshop equipment required 


9 Acetone 


d Note 


Fi d w all safety precautions. Refer to 
“1.1 Safety Precautions”_page 145 . 





* Pay attention to the rules of cleanliness. Refer to 
2 "f.3 Clean Working Conditions", page 147. 


* The throttle valve must not be damaged when cleaning. 





Procedure 


— Remove the throttle valve control module. Refer to 
> “5.6 Throttle Valve Control Medulé J338"/35age 285 . 


— Openthe throttle valve:by hand and hold it in the open position 
with a suitable object -arrow-. 


/N WARNING 


Acetone is easily flammable. Observe accident prevention 
measures and safety information when working with easily 





flammable fluids. Do not used compressed air when cleaning 
the throttle valve. Always wear protective eyewear and protec- 
tive clothing to prevent injuries and fuel from coming in contact 
with your skin. 





N24-101235 


— Clean the throttle valve, especially in area of contact on a 
closed throttle valve -arrows-, with standard acetone and a 
brush. 


— Wipe the throttle valve connections with a lint free cloth. 


— Allow-the acetone to dry completely and reinstall the cleaned 
throttle, valve control module. 


— Adapt the Engine Control Module (ECM) to throttle valve con- 
trol module. Refer to “Guided Functions” in the vehicle diag- 
nostic tester. 





N24-10124 
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1 - Mass Airflow Sensor - G70- 


2 - Bolt 
lL) 3Nm 


3 - Engine Cover/Upper Air Fil- 
ter Housing 





4 - Spring Type Clamp 

5 - Intake Air Guide 

6 - Filter Element 

7 - Lower Air Filter Housing 


8 - Bolt 
UY 3Nm 


9 - Heat Shield 


10 - Rubber Grommet 
LJ Pay attention to the in- 
stallation marks. 
11 - Intake Hose 


Q Pay attention to the in- 
stallation mark. 


N24-10186 
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2.3 Intake Manifold Overview 


1 - Nut 
Q 10 Nm 


2 - Clamp 


3 - Bolt 
ü 3 Nm 


4 - Stud Bolt 
Q 10 Nm 


5 - Gasket 
Q Always replace: 


6 - Intake Manifold 


Q With the intakemanifold 
flaps. 


Q Removing and instal- 
ling. Refer to 
> “5.3 Intake Maĝifold” 


page 279. 
7 - Coupling Rod 


8 - Intake Flap Motor - V157- 
with Intake Manifold Runner 
Position Sensor - G336- 


Q Removing and instal- 
ling. Refer to 


> “5.4 Intake Flap Motor 
V157 with Intake Mani- 


fold Runner Position 
Sensor G336” 


page 282. 
9 - Bolt 
ü 7 Nm 


10 - To the E tive Emis- 
oaTametrepeatve ems | 20 T9 18 17 1615 12 


11 - Hose 

12 - EVAP Canister Purge Regulator Valve 1 - N80- 
13 - Hose 

14 - Double Check-Valve 


Q Checking. Refer to 2 "4.2 Double Check-Valve, Checking", page 275 . 
15 - Intake Manifold Support 


16 - Bolt 
LY 25 Nm 


17 - Nut 
L) 10Nm 


18 - Bonded Rubber Bushing 
19 - Throttle Valve Control Module - J338- 











N24-10131 


Q With the EPC throttle drive, EPC throttle drive angle sensor 1 and EPC throttle drive angle sensor 2. 


Q Removing and installing. Refer to 2 "5.6 Throttle Valve Control Module J338”, page 285 . 


20 - Bolt 
L) 7 Nm 
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21 - Seal 
LY Replace if damaged. 


22 - Bolt 
Q SNm 
23 - Intake Air Temperature Sensor - G42- 


24 - Bolt 
LY 10 Nm 


2.4 Fuel Rail, Injectors, and Pipes Over- 
view, through 05.06 


/N WARNING 


Follow the safety measures for releasing the high side fuel 
pressure. Refer lo 
> “1.2 High Side Fuel Pressure, Releasing’, page 146 . 





1 - Cylinder 1 Fuel Injector - 

N30- to Cylinder 4 Fuel Injector 

- N33- 

Q Removing and instal- 

ling. Refer to 
> “5.9 Fuel Injectors”, 
page 289 . 

2 - Bolt 


Q 8 Nm 


3 - Fuel Rail 


Q Removing and instal- 
ling. Refer to 
> “5.5 Fuel Rail” 


page 284 . 
4 - Plate Nut 


5 - Pressure Relief Valve 
LY 30Nm 


Q To remove and install, 
remove the intake‘mani- 
fold. Refer to 
=> “5.3 Intake Manifold” 


page 279. 
6 - Low Pressure Pipe 


Q Tighten the union nut to 
22 Nm. 


Q Counter hold the pres- 
sure relief valve when 
removing. 


Q Check the tightening 
torque for the pressure 
relief valve before instal- 
lation. 


LJ Do not install when un- 
der tension. 
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7 - Bracket 


8 - High Pressure Pipe 
Q Tighten the union nut to the high pressure pump to 27 Nm. 
Q Tighten the union nut to the fuel rail to 33 Nm. 


Q 


Do not install when under tension. 


9 - Connector 


Q 


For the fuel injectors. 


10 - Bolt 


Q 


5 Nm 


11 - Fuel Pressure Sensor - G247- 


Q 
Q 
Q 
Q 


2.5 


22 Nm 

Lubricate the threads and sealing point with clean engine oil. 

Removing and installing. Refer to > “5.8 Fuel Pressure Sensor G247”, page 287 . 
Checking. Refer to > “4.1 Fuel Pressure Sensor, Checking”, page 273 . 


Fuel Rail, Injectors and Pipes Overview, 
from 05.06 


/N WARNING 


Follow the safety measures for releasing the high side fuel 
pressure. Refer lo 
> “1.2 High Side Fuel Pressure, Releasing’, page 7146 . 





= 


50 
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1 - Cylinder 1 Fuel Injector - 


N30- to Cylinder 4 Fuel Injector 
- N33- 


Q Removing and instal- 
ling. Refer to 


> “5.9 Fuel Injectors”, 
page 289 . 


2 - Bolt 
Q 8 Nm 


3 - Fuel Rail 


Q Removing and instal- 
ling. Refer to 
> “5.5 Fuel Rail” 


page 284 . 
4 - Low Pressure Fuel Hose 
Q To the high pressure 
pump. 
5 - Pressure Relief Valve 
LY 30Nm 


Q To remove and install, 
remove the intake mani- 
fold. Refer to 
> “5.3 Intake Manifold” 


page 279. 
6 - Plate Nut 


7 - Low Pressure Pipe 


Q Tighten the union nut to g Pr 1514 
22 Nm. £f 


Q Counter hold the pres- 
sure relief valve when 
loosening the union nut. 


Li Check the tightening N24- 10566 
torque for the pressure 
relief valve before instal- 
lation. 


ù Do not install when under tension. 
8 -Bracket 


9 -High Pressure Pipe 
Q Tighten the union nuts to 27 Nm. 
Ls Counter hold the threaded connection when loosening the union nuts. 
Q “Check the tightening specification for the threaded connection before ‘installing. 
Q Do not install when under tension. 


10 - Bolt 
UY 3Nm 


11 - Connector 
Q For the fuel injectors. 











a, 
© 
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12 - Connector 
üQ For -items 16 and 17-. 


13 - Connector 
L] For -item 11-. 
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14 - Wire Strip 
15 - Clip 
LY Attached to the intake manifold sleeve on the right side at the bottom. 


16 - Connector 
LJ For the camshaft position sensor. 
17 - Connector 
Q For the fuel pressure sensor. 
18 - Bolt 
Q 5 Nm 
19 - Fuel Pressure Sensor - 6247- 
Q 22 Nm 
Q Lubricate the threads and sealing point with clean engine oil. 
LY Removing and installing. Refer to > “5.8 Fuel Pressure Sensor G247", page 287 . 
Q Checking. Refer fo > “4.1 Fuel Pressure Sensor, Checking”, page 273 . 
20 - Threaded Connection 
UO 30Nm 


2.6 High Pressure Pump Overview 


(à) Note 


On vehicles from 06.06, the tow pressure line to the high pressure 
pump was changed from being a pipe with a banjo bolt to a hose 
connection with a spring type clamp. 


EL. p 


f 
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1 - Cam Follower 

Q Replace if damaged. 
2 - O-Ring 

LY Always replace 


Q Before installing, lubri- 
cate with clean engine 
oil. 





3 - High Pressure Pump with 
Fuel Pressure Regulator Valve 
- N276- 


Q Removing and instal- 
ling. Refer to 
=> “d./ High Pressure 
Pump”, page 286 . 
4 - Bolt 


LY 10 Nm 


5 - Union Nut 
LU) 27Nm 


Q Counter hold the threa- 
ded connection when 
loosening. 


Q Check the tightening 
specification for the 
threaded connection to 
the high pressure pump 
before installing. 


Q Install the high pressure 
pipe free of stress. 
6 - High Pressure Pipe 


Q Follow the safety meas- 
ures for releasing the 
high side fuel pressure. CUOEWGE 
Refer to ——— — 
=> “1.2 High Side Fuel 
Pressure, Releasing”, page 1465 


7 - Threaded Connection 

30 Nm 

On vehicles from 06.2006. 

Replace only after it has been loosened: 


Always leave the old seal in the high pressure pump when replacing the threaded connection it is pinched 
during initial assembly by the supplier and cannot be removed. the new threaded connection has a biting 
edge for sealing. e) 





LJ DJ LE Oo 


F 


8 - Low Pressure Fuel Hose oa 
LJ On vehicles from 06.2006. 
UY Secure with a spring type clamp. 


9 - Banjo Bolt with Conical Seal Seat 

15 Nm 

Always replace. 

Install the fuel pipe free of stress. 

Counter hold the threaded connection when loosening. 
On vehicles through 05.2006. 


10 - Fuel Pipe 
LJ On vehicles through 05.2006. 
Q Low pressure. 


OOOD 
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11 - Threaded Connection 

30 Nm 

Replace only after it has been loosened. 
On vehicles through 05.2006. 


Always leave the old seal in the high pressure pump when replacing the threaded connection it is pinched 
during initial assembly by the supplier and cannot be removed. the new threaded connection has a biting 


edge for sealing. 
12 - High Pressure Pipe Threaded Connection 
U 40Nm 
UY Do not loosen the threaded-connection, just retighten it. 


O ODO 


13 - Low Fuel Pressure Sensor - G410- 
OY 15 Nm 


14 - Seal 
LY Always replace. 


3 


- PF 


i 
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3 Specifications 
=> "9.1 Technical Data", page 272 
3.1 Technical Data 


Engine Code 


Idle check 
Idle speed 1 RPM 620...800 


Engine Control Module (ECM)? 
System designation Motronic MED 9.1 
Part number Refer to the Parts Catalog 


Engine speed limitation RPM approximately 6800 





| If voltage supply of the ECM drops below 12 volts, idle speed is 
raised in stages up to 990 RPM. Idle speed is not adjustable. 


2 ECM replacing. Refer to one of the following, for GTI and Eos. 


Refer to 2 "5.11 Engine Control Module J623", page 292 , for 
Passat. Refer to 


> “5.12 Engine Control Module J623”, page 295 . 


= Ff 
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4 Diagnosis and Testing 


=> “4.1 Fuel Pressure Sensor, Checking”, page 273 

=> “4.2 Double Check-Valve, Checking", page 275 

4.1 Fuel Pressure Sensor, Checking 
Special tools and workshop equipment required 

* Assembly tool - T10118- 

* Double Hexagon Socket, 1/2 inch, 27 mm - VAS5301/7- 
* Pressure Sensor Tester - VAS6394- 

* Test Instrument Adapter/DSO (3-Pin) - VAS5570- 


Procedure 


/N WARNING 


€ The fuel pressure sensor is under pressure. Always wear 
protective eyewear and protective clothing to prevent in- 


Juries and fuel from coming in contact with your skin. Wrap 
a Cloth around the connection point before loosening the 
fuel pressure sensor. Then release pressure by caretully 
loosening. 





— Remove the fuel pressure sensor. Refer to 
=> “5.8 Fuel Pressure Sensor G247”, page 287 . 
— Remove the locking bolt -2- and install the fuel pressure sen- 


sor into the Pressure Sensor Tester - VAS6394/1- . Tightening 
specification: 22 Nm. 


N24-1040(0 


— Lubricate the Adapter - VAS6294/2- sealing point with clean 
engineoil and install it in the fuel rail. Tightening specification: 
Nm; 


VAS/6394/2 — 


N24-10388 
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Connect the Pressure Sensor Tester - VAS6394/1- line to the | 
Adapter - VAS6394/2- . VAS 639 0 
VAS 6394/2 — ' 


Connect the fuel pressure sensor -1- to the fuel pressure sen- 
sor connector using the Test Instrument Adapter/DSO (3-pin) 
- VAS5570- . 


Install the engine cover/upper air filter housing and connect 
the mass airflow sensor - G70- . 


VAS 5570 — 


N24-10401 
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— Turnthe Pressure Sensor Tester - VAS6394/1- on by pressing 
the button -A- briefly. 


(à) Note 


@ Holding the button -A- for 2 seconds switches on the illumina- 
tion for 20 seconds. 


€ /fthe Pressure Sensor Tester - VAS6394/1- does not display 
0 bar, set it back to zero. Refer to the operating instructions. 


— Connect the vehicle diagnostic tester to the diagnostic con- N24-10457 | 
nector. 





— Turn on the ignition. 


Press the following buttons on the vehicle diagnostic tester 
screen one after another. 


OBD 

oen] >] 

lo1_- engine electronics] >|] 
[011 - measured values] [| 


— Select measured values block [o] and confirm with [o]. 


Display field 3 shows the fuel pressure actual value as measured 
by the fuel pressure sensor. 


— Start the engine. 


— «Compare the pressure displayed by the Pressure Sensor 
Tester - VAS6394/1- with the actual value displayed on the 
vehicle diagnostic tester. 


* The pressures may have a maximum difference of 5 bar (72.5 
psi). 


— Ifthe difference is greater than 5 bar (72.5 psi), replace the 
fuel pressure sensor. 


/N WARNING 


The Pressure Sensor Tester - VAS6394- is under high fuel 
pressure. Disconnect the connector from the fuel pressure 


sensor when the engine is running. This reduces the pressure 
to approximately 6 bar (87 psi). Turn off the ignition. Place a 
cloth around the fuel pressure sensor, then carefully loosen the 
sensor to release the remaining pressure. 





— Repeat the test with the new fuel pressure sensor and com- 
pare both measured values. 


If the-Measured Values do not Mateh Again 


LU 
— Perfórm a wiring test. Refer to ihe vehicle diagnostic tester. 


E 
4.2 Double’Check-Valve, Checking 
Special tools and workshop equipment required 
* Hand Vacuum Pump - VAS6213- 
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— Disconnect the conneetors -arrows- from the EVAP canister 
purge regulator valve 1 and the low fuel pressure sensor. 


— Remove the EVAP canister purge regulator valve 1 -B- from 
the hose -A«. 


Set the slide ring -1- on the Hand Vacuum Pump - Vas6213- 
to‘position -A- (vacuum). 


am N24-10282 


— Connect the Hand Vacuum Pump - aco d. the hose to 
the double check-valve -arrow»: 


— Operate the Hand Vacuum Pump - VAS6213- several times, 
vacuum must build up. 


If no vacuum builds up, replace the double check-valve. 
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5 Removal and Installation 


=> “5.1 Engine Cover/Upper Air Filter Housing”, page 277 
> “5.2 Air Filter Element’, page 277 
5 “5.3 Intake Manifold”, page 279 


=> “6.4 Intake Flap Motor V157 with Intake Manifold Runner Po- 
sition Sensor G336", page 282 


> “5.5 Fuel Rail”, page 284 

> “5.6 Throttle Valve Control Module J338”, page 285 

> “5.7 High Pressure Pump”, page 286 

> “5.8 Fuel Pressure Sensor G247”, page 287 

> “5.9 Fuel Injectors”, page 289 

> “5.10 Fuel Injector Teflon® Seal”, page 290 

GTI and Eos > “5.11 Engine Control Module J623”, page 292 
Passat > “5.12 Engine Control Module J623”, page 295 

5.1 Engine Cover/Upper Air Filter Housing 
Removing 

— Remove the intake hose -1-, 

— Disconnect the connector -2-. 

— Remove the bolts -3-. 


— Pullthe engine cover upward at the points indicated in se- 
quence--A through D-. 





Installing 


— o Ensure the rubber grommets -arrows- are inserted in the en- 
gine cover/upper air filter housing. 


— Position the engine cover in its installed position and press the 
rubber grommets onto the ball studs at the same time. 


Further installation is performed in reverse order. 


i 
Ly 


p 
| ES 





E 


5.2 Air Filter Element 


Removing 


— Remove the engine cover/upper air filter housing. Refer to 
=> "5.1 Engine Cover/Upper Air Filter Housing", page 277 . 
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— Remove the intake air guide -arrow-. 


~ Remove all the bolts -arrows-. 


= E 


TAN 
= [1 
4 | E 


— Separate the engine cover, paying attention to the retainers 
-arrows-. 


A24-10108 
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— Pull the air filter element out of the engine cover. 


Installing 


d Note 


Always use an original equipment air filter element. 
¢ the air filter housing must be clean. 


* Note the following when blowing out the air filter housing with 
pressurized air: To avoid malfunctions, cover the Mass Airflow 
(MAF) sensor with a clean cloth. 





— Check the MAF sensor and intake hose for salt residue, dirt 
and leaves. 


— Ensure the air filter element is properly centered when placed 
into the mounting of the lower air filter housing. 


— Set the upper air filter housing onto the lower air filter housing, 
without using much force. When doing this, make sure that the 
upper air filter housing is not placed crooked onto the air filter 
(observe the sealing lip of the air filter element). 


Further installation is performed in the reverse order. 


5.3 Intake Manifold 


Removing 


/N WARNING 


Follow the safety measures for releasing the high side fuel 
pressure. Refer lo 
> “1.2 High Side Fuel Pressure, Releasing’, page 146. 


d Note 


Pay attention to the rules of cleanliness. Refer to 
> “7.3 Clean Working Conditions’, page 147. 
€ /fa fuel injector was pulled out of the cylinder head when re- 


moving the intake manifold, the Teflon® seal must be re- 
placed. Refer to 


> “5.10 Fuel Injector Teflon® Seal’. page 290 . 


€ Intake manifold overview. Refer to 
> ‘2.3 Intake Manifold Overview’, page 265 . 





— Remove the throttle valve control module. Refer to 
> “5.6 Throttle Valve Control Module J338”, page 285. 


— Disconnect the connectors. 


— Disconnect the vacuum hose between the intake manifold and 
vacuum pump from the intake manifold. 
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/N WARNING 


The fuel system is under pressure! 





i 
Uu 





$ Always wear protective eyewear and protective clothing to 
prevent injuries and fuel from coming in contact with your 
Skin. 


€ Before loosening line connections, place a cloth around 
the connection point. Then release pressure by carefully 
pulling off the line. 





— Disconnect the lines -1, 2 and 3-. Press the.release buttons. 
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— Remove the breather line -2-. m ^ A Li RA 
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j- 
Disconnect the vacuum lines -arrows- from the intake manifole: 
and from the cylinder head cover. RM 


/N WARNING 


The fuel system is under pressure! 


€ Always wear protective eyewear and protective clothing to 


prevent injuries and fuel from coming in contact with your 
skin. 


€ Before loosening line connections, place a cloth around 
the connection point. Then release pressure by carefully 
pulling off the line. 
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— Loosen the fuel pipe union nut -4- from the threaded connec- V S Jj jf |J | E Y | 


tion -3-. Counter hold the connection -3- while doing this. | 


| 
uu E 


— Counter hold the threaded connection -1- and remove the 
banjo bolt -2-. 


Vehicles from 05.2006 


— Open the hose clamp -1- and remove the fuel hose. 


— Counter hold the threaded connection -2- and loosen the fuel 
pipe -3-. 


Continuation for All 


— Remove the coolant pipe bolt and oil dipstick guide tube bolt 
from the intake manifold -arrows- and pull the oil dipstick guide 
upward off of the engine. 


— Remove the intake manifold support bolt andnut -arrows- and 
disconnect the connector -1- from the fuel pressure sensor. 


— Remove all the bolts from the intake manifold. 


N34-10136 
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— Remove the intake manifold and fuel rail fron? the cylinder 
head. 


| n 
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Installing 
Install in reverse order of removal. Nóte the following: 


If a fuel injector was pulled out of the cylinder head when removing 
the intake manifold, replace the Feflon® seal. Refer to 


5 “5.10 Fuel Injector Teflon® Seal’, page 290. 


Replace the O-rings between the fuel injectors and fuel rail and 
lubricate them lightly with clean motor oil. 


Position the intake manifold with fuel rail onto the cylinder head 
and press evenly onto the fuel injectors. 





If the intake flap motor or intake manifold was replaced, the intake 
manifold runner position sensor must be adapted to the Engine 
Control Module (ECM). Refer to "Guided Functions" in the vehicle 
diagnostic tester. 


Tightening Specification 


Tightening Specification 


Intake manifold bolts 10 
Intake manifold support bolt 23 
Intake manifold support nut 10 gs 
Fuel lines to high pressure Refer to e 
pump > “2.6 High Pressure Pump n 


Overview", páje;269 . 
Intake flap motor bolts 7 





5.4 Intake Flap Motor V15/ with Intake 
Manifold Runner Position Sensor G336 

Special tools and workshop equipment required 

* Assembly Tool - T10118- 

* Commercially Available, 1/4" Bit Ratchet 

@ T30 TORX® Bit 

Removing 


— Remove the engine cover/upper air filter housing. Refer to 
5 "5.1 Engine Cover/Upper Air Filter Housing", page 277 . 


— Remove the air guide screws -arrows- and air guide from the 
lock carrier. 
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— Disconnect the vacuum lines -arrows-. 


— Disconnect the following connectors: 


(à) Note 


It is easier to release connectors that are hard to access using 
the Assembly Tool - T10118- . 


Intake flap motor 


EVAP canister purge regulator valve 1 


+ 
+ 
@ Manifold absolute pressure sensor 
* Throttle valve control module 

+ 


Low fuel pressure sensor 


— Disconnect the connectors -arrows-. 


Loosen the wiring bracket -A- and move the wiring harness to 
the side. 


— Remove the connector bracket nuts -arrows- from the coolant 
pipe. 


(à) Note 


* Loosen the nut -left arrow- just enough so that the bracket can 
be moved to the side. 


* A plastic bracket is clipped in. 


* To improve clarity, the intake manifold is shown removed in 
the graphic. 


— Pry the coupling rod -arrow- off the intake flap motor. 


— Remove the bolts -1 and 2- using tfe commercially available 
1/4" bit ratchet and T30 TORX® bit. 


[4 | Note 


The rear bolt -arrow- can only be removed using a commercially 
available 1/4" bit ratchet and T30 TORX® bit. The space between 
the bolt and coolant pipe is very small. 
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— Remove the intake flap motor from the intake manifold. 


Installing Wm 
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Install in the reverse order of removal. Note the following: 


— Install the bolts -1 and 2- by hand to avoid damaging the 
threads. 


If the intake flap motor or intake manifold was replaced, the intake 
flap motor must be adapted to the Engine Control Module (ECM). 
Refer to "Guided Functions" in the vehicle diagnostic tester. 


5.5 Fuel Rail 


Removing 


— Remove the intake manifold. Refer to 
> “5.3 Intake Manifold”, page 279. 


— Disconnect the line from the double check-valve to the Evap- 
orative Emission (EVAP) canister. 


— Todoso, remove the bolt for the clamp -1-. 


— Loosen the two bolts -arrows- for the fuel rail. 


— Remove the hose connection -1- from the intake manifold and 
loosen both bolts -arrows-. 


— Loosen the union nuts for both fuel pipes -2 and 3-. Counter 
hold the pressure relief valve when doing this. 


— Carefully pry off the linkage from the intake flap motor -4-. 


— Remove the intake flap motor bolts -5- . 


A24-10115 
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— Remove the fuel rail from the intake manifold. 
Installing 

— Installation is performed in reverse order. 

Tightening Specifications. Refer to One of the Following: 


Refer to 


=> “2.4 Fuel Rail, Injectors, and Pipes Overview, through 
05.06”, page 266 . 


Refer to 


=> “2.5 Fuel Rail, Injectors and Pipes Overview, from 05.06” 
page 267. 


5.6 Throttle Valve Control Module J338 


Removing 


— Remove the engine cover/upper air filter housing. Refer to 
> “5.1 Engine Cover/Upper Air Filter Housing", page 27/7 . 


GTI 

— Remove the pipe -A- and hose -B- -arrows-. 

Continuation for All 

— Loosen the hose clamp -1-. 

— Remove the bolt -2-. 

— Remove the noise insulation. Refer to one of the following: 


Eos. Refer to = Body Exterior; Rep..Gr. 50 ; Removal and 
Installation . 


GTI and Passat. Refer to = Body Exterior; Rep. Gr. 50 ; De- 
scription and Operation . 


— Disconnect the connector -3-. 

— Remove the bolt -4-, pull the charge air pipe off the charge air 
cooler and remove it downward. 

— Remove the four bolts for the throttle valve control module and 
remove it. 

Installing 

Install in the reverse order of removal. Note the following: 


— Ifa new throttle valve control module was installed, adapt the 
Engine Control Module (ECM) to the throttle valve control 
module. Refer to "Guided Functions" in the vehicle diagnostic 
tester. 








A24-10117 
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5.7 High Pressure Pump 


€ Follow the safety measures for releasing the high side fuel 
pressure. Refer to 
> “1.2 High Side Fuel Pressuré, Releasing’. page 146 . 


$ For safety reasons, interrupt the current supply to the fuel 


pump. Refer to > “1.1 Safety Precautions”, page 145 be- 
fore opening the fuel system because the fuel pump is 


activated by the drivers door contact switch. 





@ Do not disassemble the-high pressure pump! 


* Read the safety precautions before starting. Refer to 
> “1.1 Safety Precautions’, page 145. 





* Pay attention to the rules ‘of cleanliness. Refer to 
> “1.3 Clean Working Conditions", page 147 . 





Removing 


— Remove the engine cover/upper air filter housing. Refer to 
5 "5.1 Engine Cover/Upper Air Filtér Housing", page 277 . 


- Setthe engine to Top Dead Center (TDC). x] 


— Disconnect the connectors -1 and 2-. 


/N WARNING 


The fuel system is under pressure! 





€ Always wear protective eyewear and protective clothing to 
prevent injuries and fuel from coming in contact with your 
skin. 
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$ Before loosening line connections, place a cloth around 
the connection point. Then release pressure by carefully 
pulling off the line. 


SN 
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— loosen the fuel pipe union nut -4- at the threaded connection D | | 
aos 4 P | 


-3-. Counter hold the threaded connection -3- while doing this. 
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— Counter hold the threaded connection -1- and remove the 
banjo bolt -2-. 

Vehicles from 05.2006 


— Open the hose clamp -1- and remove the fuel hose. 
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— Counter hold the threaded connection -2- and loosen the fuel 
pipe union nut -3-. 


Continuation for All 
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— Remove the bolts -arrows- and carefully pull out the high pres- 
sure pump. 


(à) Note 


The cam follower (-item 1- in the 
> “2.6 High Pressure Pump Overview”, page 269 ) can remain 
installed in the cylinder head under some circumstances. 
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— Replace the high pressure pump O-ring and lubricate it lightly A 
with clean engine oil. 


Installing 


— Check the cam follower for'damage and install it into.the cyl- 
inder head. 


— Place the high pressure pump carefully on the cylinder head 
and installhe bolts -arrows- hand tight. 


— Install the fuel pipes on hand tight. 


(à) Note 


Check the tightening torque for the threaded connections before 
installing the fuel pipes. 


— Now, tighten all the bolts and fuel pipes to the required spec- 
ification. Refer to 
=> “2.6 High Pressure Pump Overview”, page 269 . 








— Restore the interrupted power supply. 


The rest of the installation is performed in the reverse order of 
removal. 


5.8 Fuel Pressure Sensor G247 
Special tools.and workshop equipment required 

* Assembly Tool - T10118- gs 
* Double Hexagón:Socket, 1/2 inch, 27 mm ay 
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/N WARNING 


€ Follow the safety measures for releasing the high side fuel 
pressure. Refer to 
> “1.2 High Side Fuel Pressure, Releasing’, page 146. 


$ For safety reasons, interrupt the current supply to the fuel 
pump. Refer to > “1.1 Safety Precautions”, page- 145 be- 
fore opening the fuel system because the fuel pump is 
activated by the drivers door contact switch. 





Removing 


— Remove the engine cover/upper air filter housing. Refer to 
> “5.1 Engine Cover/Upper Air Filter Housing", page 277 . 





— Remove the coolant pipe and oil dipstick guide tube bolts in 
direction of -arrows- from the intake manifold. 


— Press the oil dipstick tube down and to the right in direction of 
-arrow-. 


— Disconnect the connector from the fuel pressure sensor using 
Assembly Tool - T10118- . 


/N WARNING 


The fuel rail is pressurized! Always wear protective-eyewear 


and protective clothing to prevent injuries and fuel fror’coming 
in contact with your skin. Before loosening the fuel pressure 
sensor, place a cloth around the connection point. Then-re- 
lease pressure by carefully loosening. 





— Remove the fuel pressure sensor using the Double Hexagon 
Socket, 1/2 inch, 27 mm - VAS5301/7- . 


Installing 
Install in reverse order of removal. Note the following: 
For the correct tightening specification, see one of the following: 


-Item 19- in the 

5 “2.5 Fuel Rail, Injectors and Pipes Overview, from 05.06” 
page 267. 

-Item 11- in the 


> “2.4 Fuel Rail, Injectors, and Pipes Overview, through 
05.06”, page 266 . 
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5.9 Fuel Injectors 

Special tools and workshop equipment required 
* Tool Set - T10133- 

Fuel Injector, Individual Parts 

1- Radial compensation (replace) 


2- Combustion chamber seal (Teflon® seal), replace, the seal 
must not be greased or handled with any other lubricants 
when installing. 


3- Groove on fuel injector 
4- Support washer (replace) 


5- O-ring (replace, lubricate lightly with clean engine oil when 
installing) 


6- Support ring 
Removing 


— Remove the intake manifold.-Refer to 
5 *5.3 Intake Manifold", page 279. 


— Seal the intake passages with a clean cloth. 





— Bend the retaining hooks on the radial compensation to the 
side using a screwdriver and pull off the support ring from fuel 
injector. 


(à) Note 


The radial compensation retaining hooks are damaged by this 
(retaining hooks break). The radial compensation should be re- 
placed before reinstalling fuel injector. 


— Install the Hammer - T10133/3- to the Puller - 110133/2-. Then 
guide the Puller - T10133/2- onto the groovevin the fuel injector 
and carefully tap the fuel injector out. 


Installing 


d Note 


The Teflon® seal for the fuel injector may not be oiled or 
eod 


* Possibly an opened intake valve hinders the cleaning. In this 
case, the engine must be rotated further by hand using a 
wrench on the crankshaft. 
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— Thoroughly clean the bores in the cylinder head for the fuel 
injectors using the Nylon Brush - T10133/4- . 


— Replace the O-ring, radial compensation, support washer and 
Teflon® seal on the fuel injector. Refer to 
> “6.10 Fuel Injector Teflon® Seal”, page 290 . 





— Using the Assembly Drift - T10133/9- , press the fuel injector 
into the hole in the cylinder head until it stops. 


— Make sure the fuel injectors are positioned correctly in the cyl- 
inder head. 


_ | N24-10038 |~ 





5.10 Fuel Injector Teflon® Seal 
Special tools and workshop equipment required 
* Tool Set- T10133- 


(à) Note 


The Teflon® seal must not be oiled. 
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Thoroughly clean the fuel injector in the area of the seal 
-arrow-. Remove any deposits (coking) using a brass brush. 


Carefully cut the seal using a knife. 


Clean the groove for the seal. 


Insert a new seal onto the Assembly Cone - T10133/5- . Slide 
the seal as far as it will go onto the Assembly Cone - T10133/5- 
using the Assembly Sleeve - T10133/6- . 


Rotate the Assembly Sleeve - T10133/6- and slide the seal 
onto the Assembly Cone - T10133/5- up.to the"énd: 


Place the Assembly Cone - T10133/5- onto the fuel injector 
and slide the seal onto the fuel injector using the Assembly 
Sleeve - 110133/6- . 


Remove the Assembly Cone - T10133/5- and slide the seal 
into the groove using the Assembly Sleeve - T10133/6- . 


E 





T10133/5 . T 


N24-10039 


T10133/6 


N24-10040 


N24-10041 
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— Press the Calibrating Sleeve - T10133/7- using gentle turning 
motions (approximately 180°) onto the fuel injector until it 
stops. 
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— Pull off the Calibrating Sleeve - T10133/7- again using a turn- 
ing motion in the opposite direction. 
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T10133/7 


— Now, press the Calibrating Sleeve - T10133/8- using a gentle 
turning motion (approximately 180^) onto the fuel injector until 
it stops. 


— Pull off the Galibrating Sleeve - T10133/8- again using a turn- 
ing motion in the opposite direction. 


— Replace the O-ring and support washer on the fuel injector. 


?*10133/8 
N24-1567 


— Install the fuel injector with support ring -1- and clip the radial 
compensation -2- on the support ring. 


j^. 





5.11 Engine Control Module J623 
> “5.11.1 without a Anti-Theft Immobilizer’, page 292 
> “5.11.2 with a Anti-Theft Immobilizer’, page 293 


5.11.1 without a Anti-Theft Immobilizer 


(à) Note 


If the Engine Control Module (ECM) will be replaced, connect the 
vehicle diagnostic tester and perform the “Replacing Engine Con- 
trol Module” guided function. 








Removing 
— Turn off the ignition. 


— Remove the windshield wiper arms, plenum chamber cover 
and plenum chamber facing wall. 


— Disconnect the front connector -1- from the ECM. 


— Pry up the locking mechanism -2- slightly. 
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—<Then, slide the ECM out of the retainer in the direction of 
-arrow-. 


— Disconnect the rear connector from the ECM. 
Installing 

— Connect and lock the rear connector to the ECM. 
— Slide the ECM onto the retaining plate. 

— Connect and lock the front connector to the ECM. 


— Install the plenum chamber bulkhead, the plenum chamber 
cover and the windshield wiper arms. 


5.11.2 with a Anti-Theft Immobilizer 
Special tools and workshop equipment required 

@ Electric Knife - VAG1561A- 
@ Saw Set, VAG1561/14- 

@ Locking Pliers 

* Hot Air Gun from Wiring Harness Repair Kit - VAS1978- 


(à) Note 


/f it is desired to replace Engine Control Module (ECM), connect 
the vehicle diagnostic tester and perform the guided function “Re- 
place Engine Control Module (ECM)”. 





Removing 
— Turn off the ignition. 


— Remove the windshield wiper arms, plenum chamber cover 
and plenum chamber facing wall. 


(à) Note 


The threads of the shear bolts are equipped with locking fluid. By 
heating the shear bolts using the hot air gun, the inhibition effect 
of the locking compound is lowered. 


/N Caution 


Cover wires, harness connectors and control modules in close 
vicinity of the ECM to prevent damage from burning. 





Perform the adjustments on the hot air gun -4- as shown: 
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— Turnthe potentiometer for temperature adjustment -2- to max- 
imum heat output (600* C (1112? F)). 


— Move the two stage switch for air quantity -3- to position 3. 


/N WARNING 


By heating the shear bolts, parts of the protective housing are 
heated intensely. Wear protective gloves to prevent injuries. 





— Guide the nozzle of the hot air gun onto the shear bolts. 
— Turn the heat gun on and heat the bolts. 


— Remove the bolts using locking pliers. 


am 


If the bolts cannot be removed, cut into the heads of the bolts’so 
that two parallel surfaces are formed -arrows- and ther remove 
them. 


— Insert a screwdriver -A- between the protective housing and 
retaining plate -arrow-. 


— Pry the protective housing upwardcusing the screwdriver -A- 
and pull it off, sideways from the retaining plate -arrow-. 


— Disconnect the front connector -1- fromthe ECM. 
— Pry up the locking mechanism -2- slightly. 


— Then, slide the ECM out of retainer -arrow-. 
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— Disconnect the rear connector from the ECM. 
Installing 

— Connect and lock the rear connector to the ECM. 
— Slide the ECM onto the retaining plate. 

— Connect and lock the front connector to the ECM. 


— Slide the protective housing onto the retaining plate. 


— Tighten the shear bolts -1- uniformly until the bolt heads shear 
off. 


— Install the plenum chamber bulkhead, the plenum chamber 
cover and the windshield wiper arms. 


9.12 Engine Control Module J623 


(à) Note 


Modified antitheft protection has been implemented since 11.06. 
Identification: Locking bracket instead of a locking plate. 
> “5.12.1 without a Anti Theft Immobilizer”, page 295 


> “5.12.2 with aAnti- Theft Immobilizer and Locking Plate” 
page 297 


> “5.12.3 with a Anti-Theft Immobilizer and Locking Bracket’ 
page 390 


5.12.1 without a Anti-Theft Immobilizer 


(à) Note 


If the Engine Control Module (ECM) will be replaced, connect the 
vehicle diagnostic tester and perform the “Replacing Engine Con- 
trol Module” guided function. 











/N DANGER! 


On vehicles with heavy duty suspension, vehicle must be limi- 


ted to a maximum speed of 210 km/h (130 mph) with the ECM. 
At speeds above 210 km/h (130 mph), damage to input shafts 
canoccur. Perform Guided Function “Limit Maximum Speed” 
using.the vehicle diagnostic tester. 
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Removing 


— Turn off the ignition. 


— Remove the windshield wiper arms. Refer to > Electrical 
Equipment; Rep. Gr. 92 ; Removal and Installation . 


— Remove the plenum chamber cover. Refer to “Flush Bonded 
Windows" in > Body Exterior; Rep. Gr. 64 ; Removal and 


Installation . 


— Disconnect the connector -1- from the windshield defogger 


control module. 


— Slide the connector latches -2- on the ECM outward and re- 


move both connectors. 


— Unscrew the bolts -3-. 


— Remove the mounting frame with the ECM from the plenum 


chamber. 


— Press the release latches -1- outward and slide the ECM -2- 


from the mounting frame. 


Installing 


— Slide the ECM -1- into the mounting frame in the direction, of 


-arrow-. 
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— Place the mounting frame with the ECM onto the bracket -4-. 
Tightening specifications for the nuts for the bracket: 6 Nm. 
— Tighten the bolts -3- to 7 Nm. 


— Connect the connector to the ECM and slide the latches -2- 
inward. 











— Connect the connector -1- to the windshield defogger control 
module. 


— Install the plenum chamber cover. Refer to “Flush Bonded 
Windows” in > Body Exterior; Rep. Gr. 64 ; Removal and 
Installation . 





— Install the windshield wiper arms. Refer to > Electrical Equip- 
ment; Rep. Gr. 92 ; Removal and Installation . 


5.12.2 witha Anti-Theft Immobilizer and Lock- 


ing Plate 
(à) Note 


If the Engine Control Module (ECM) will be replaced, connect the 
vehicle diagnostic tester and perform the “Replacing Engine Con- 
trol Module” guided function. 


/N DANGER! 


On vehicles with heavy duty suspension, vehicle must be limi- 


ted to a maximum speed of 210 km/h (130 mph) with the ECM. 
At speeds above 210 km/h (130 mph), damage to input shafts 
can occur. Perform Guided Function “Limit Maximum Speed” 
using the vehicle diagnostic tester. 





Special tools and workshop‘equipment required 
+ Hot Air Gun from Wiring Harness Repair Kit - VAS1978- 


@ Small Nozzle Attachment from Wiring Harness Repair Kit - 
VAS1978= 


@ Locking pliers 
Removing 
— Turn off the ignition. 


— Remove the windshield wiper arms. Refer to > Electrical 
Equipment; Rep. Gr. 92 ; Removal and Installation . 


— Remove the plenum chamber cover. Refer to “Flush Bonded 
Windows” in > Body Exterior; Rep. Gr. 64 ; Removal and 
Installation . 


(à) Note 


The threads of the shear bolts are equipped with locking fluid. By 
heating the shear bolts using a hot air gun, the inhibition effect of 
the locking compound is lowered. 
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/N Caution 


Cover wires, harness connectors and conítrol modules in close 
vicinity of the ECM to prevent damage from burning. 





Perform the adjustments on the hot air gun -4- as shown: 


— Turnthe potentiometer for temperature adjustment -2- to max- 
imum heat output (600° C (1112° F)). 


— Move the two stage switch for air quantity -3- to position 3. 


/N WARNING 


By heating the shear bolts, parts of the protective housing are 
heated intensely. Wear protective gloves to prevent injuries. 





— Guide the nozzle of the hot air gun onto the shear bolts. 
— Turn the*heat gun on and heat the bolts. 
— Remove thesshear bolt -2- using locking pliers. 


The procedure for the second shear bolt is exagtiyihe same. 


hidld defogger 





— Disconnect the connector,-1- from the winds 
control module. 


— Lift the cover -1- and pull it forward. 
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— Slide the connector latches -1- on the ECM outward and re- 
move both connectors. 


— Remove the mounting frame with ECM from the plenum cham- 
ber. 














— Press the release latches -1- outward and slidé the ECM -2- 
from the mounting frame. 


Installing 


N24-10145 


— Slide the ECM -1- into the mounting frame in the direction of 
-arrow-. 


— Place the mounting frame with ECM onto the bracket in the 
plenum chamber. 


Tightening specification for the nuts for the bracket: 6 Nm. 


js, N24-10146 
= Ei 


a 


-m 


— Connect the Connector on the EC d slide the latches -1- 
inward. 
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— Slide the cover -1- over the ECM and press it downward. 


— Tighten the new shear bolts -2- uniformly until the bolt heads 
shear off. 





pall 


— Connect the connector -1- to the windshield defogger control 
module. 


ML 


4A Ml 


— Install the plenum chamber cover. Refer to “Flush Bonded 
Windows" in => Body Exterior; Rep. Gr. 64 ; Removal and 
Installation . 


— Install the windshield wiper arms. Refer to > Electrical Equip- 
ment; Rep. Gr. 92 ; Removal and Installation . 


N24-10147 





5.12.3 witha Anti-Theft Immobilizer and Lock- 


ing Bracket 
[4 | Note 


If the Engine Control Module (ECM) will be replaced, connect the 
vehicle diagnostic tester and perform the “Replacing Engine Con- 
trol Module” guided function. 


/N DANGER! 


On vehicles with heavy dutý suspension, vehicle must be limi- 


led to a maximum speed of 210 km/h with the ECM. At speeds 
above 210 km/h, damage to input shafts can occur. Perform 
Guided Function “Limit Maximum Speed” using the vehicle di- 
agnostic tester. 





Special tools and workshop equipment required 
@ Locking Pliers 
Removing 


— Turn off the ignition. 





— Remove the windshield wiper arms. Refer tõ. Electrical 
Equipment; Rep. Gr. 92 ; Removal and Installations, 


— Remove the plenum chamber cover. Refer to “Flush Bonded 
Windows” in > Body Exterior; Rep. Gr. 64 ; Removal and 
Installation . 
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(à) Note 


Covers are installed in some vehicles to protect the ECM from 
damage. They are secured to the ECM with bolts -1-. 

— Remove the bolts -1-. 

— Remove the cover, if present, carefully. 


— Cover the plenum chamber with a clean cloth so that it does 
not get scratched. 


— Raise the ECM slightly together with its bracket. 


— Release the ECM in direction of -arrows- and pull it out slightly. 


— Bend the raised ends -1- of the locking bracket outward. 


— Remove the shear bolts -2- with locking pliers and remove the 
locking bracket. 


— Slide the connector latches -1- on the ECM outward and re- 
move both connectors. 


— Remove the ECM. 


Installing 
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— Slide the ECM -1- in the direction of -arrow- into the bracket 
until it engages. 


N34*10146 
— Connect the connectors:to the ECM and slide the latches -1- 
inward. 


— Take a new locking bracket and tighten the new shear bolts 
evenly until the bolt headssshear off. 





— Secure the bracket and, if applicable, the cover with the bolts 
-1-. 


— Install the plenum chamber cover. Refer to “Flush Bonded 
Windows” in > Body Exterior; Rep. Gr. 64 ; Removal and 
Installation . 


— Install the windshield wiper arms. Refer to > Electrical Equip- 
ment; Rep. Gr. 92 ; Removal and Installation . 


Tightening Specification D 


Control module bracket to bracket 





hN24-10386 
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6 Special Tools 

Special tools and workshop equipment required 

@ Saw Set - VAG1561/14- 

# Double Hexagon Socket, 1/2 inch, 27 mm - VAS5301/7- 
* Assembly Tool - T10118- 


* Tool Set - T10133- 


T10133 





* Pressure Sensor Tester - VAS6394- 


* Hand Vacuum Pump - VAS6213- 
VAS 6213 





f 
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* Test Instrument Adapter/DSO (3-Pin) - VAS5570- 


* Electric Knife - VAG1561A- 


@ Wiring Harness RepairKit - VAS1978- 
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26- Exhaust System, Emission Controls 








1 General Information 


5 "1.1 Exhaust System Components”, page 305 





5 "1.2 Clamping Sleeves", page 305 





1.1 Exhaust System Components 


(à) Note 


@ The flex joint in the front exhaust pipe must not be bent more 
than 10°, otherwise it may be damaged. 


* Replace gaskets and self-locking nuts. 


@ After exhaust system repairs, make sure the exhaust system 
is not under stress and is far enough from the body. /f neces- 
sary, loosen the clamping sleeve and align the muffler and 
exhaust pipe so that there is adequate distance to the body 
and that the weight is evenly distributed among the suspended 
mounts. 


@ Exhaust manifold and turbocharger are one component, re- 
moving and installing. Refer to 


> “4.4 Turbocharger’. page 257. 


1.2 Clamping Sleeves 
Installed Position of the Front Clamping Sleeve 


— Install the clamping sleeve so that the bolt end -arrow- does 
not project beyond the lower edge of the clamping sleeve. 


e Threaded connection points toward the right. 


Installed Position of the Rear Clamping Sleeve 


— |nstallthe clamping sleeve so that the end of the bolt does not 
extend beyond the lower edge of the clamping sleeve. 


e Connection faces the right (Passat) or the rear (GTI and Eos). 
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2 Description and Operation 
GTI and Eos 2 '2.1 Exhaust System Overview", page 306 


Passat => “2.2 Exhaust System Overview", page 308 











2.1 Exhaust System Overview 


1 - Nut 
Q 40 Nm 
Q Always replace. 


Q Lubricate studs on the 
exhaust manifold with 
hot bolt paste. 


2 - Front Exhaust Pipe with 
Catalytic Converter 


Q Protect from shocks and 
impact stress. 


Q With a flex joint. 


U The flex joint must not 
be bent more than 10° - 
otherwise it may be 
damaged. 


LY Removing and instal- 
ling. Refer to 
> “3.1 Front Exhaust 


Pipe with Catalytic Con- 
verter”, page 310. 


3 - Oxygen Sensor after Three 
Way Catalytic Converter - 
G130- 


Q 55Nm 

L} Bank 1, sensor 2. 

LY Only use hot bolt paste 
to grease the threads; 
do not let the paste get 
onto the slits of the oxy- 
gen sensor body. 

4 - Retaining Loop | 

QO Replace if damaged. Cni 

5 - Nut 

Q 25Nm 


6 - Rear Muffler 
Q Original equipment as one unit with the-center muffler. For repairs, replace each separately. 
Q Installing the exhaust system free of stress. Refer to > “3.4 Exhaust System, Installing”, page 313 . 
Q Separating the exhaust system. Refer to = “3.2 Center and Rear Muffler, Separating”, page 312. 











7 - Suspended Mount 
Q Replace if damaged. 


8 - Bolt 
Q 25Nm p 


9 - Rear Clamping Sleeve 
Q For individual replacement of the center and rear mufflers. oak 


Ire 


Q Installed position. Refer to 2 Fig. "Installed Position of the Rear Clamping Sleeve¥ page 305 . 
LY Tighten the nuts evenly. 
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10 - Center Muffler 
Q Original equipment as one unit with the rear muffler. For repairs, replace each separately. 
Q Installing the exhaust system free of stress. Refer to > “3.4 Exhaust System, Installing”, page 313. 
LY Separating the exhaust system. Refer to = “3.2 Center and Rear Muffler, Separating”, page 312. 


11 - Bolt 
Q 25Nm 
12 - Front Clamping Sleeve 
Q Before tightening, ensure the exhaust system is free of tension. Refer to 
> “3.4 Exhaust System, Installing", page 313 . 


Q Installed position. Refer tos Fig. “Installed Position of the Front Clamping Sleeve™ , page 305 . 
LY Tighten the nuts evenly. 


13 - Nut 
Q 25Nm 
14 - Suspended Mount 
15 - Suspended Mount 
16 - Gasket 
Q Always replace. 
17 - Heated Oxygen Sensor - G39- 
Q 55 Nm 
LJ Bank 1, sensor 1. 


Q Only use hot bolt pasteto grease the threads; do not let the paste get onto the slits of the oxygen sensor 
body. 








3 
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2.2 Exhaust System Overview 





1 - Gasket 

Q Always replace. 
2 - Heated Oxygen Sensor - 
G39- 

Q 55 Nm 

LJ Bank 1, sensor 1 


Q Only use hot bolt paste 
to grease the threads; 
do not let the paste get 
onto the slits of the oxy- 
gen sensor body. 


3 - Nut 
Q 40Nm 
Q Always replace. 


Q Lubricate the studs on 
the exhaust manifold 
with hot bolt paste. 


4 - Heat Shield 


5 - Front Exhaust Pipe with 
Catalytic Converter 


Q Protect from shocks and 
impact stress. 


Q With a flex joint. 


Q The flex joint must not 
be bent more than 10° - 
otherwise it may be 
damaged. 


Q Removing and instal- 
ling. Refer to 
> “3.1 Front Exhaust 


Pipe with Catalytic Con- — B. 
verter", page 310 . 9 A 


6 - Oxygen Sensor after Three 
Way Catalytic Converter - G130- 


QU 55 Nm 
L} Bank 1, sensor 2. 


Q Only use hot bolt pasteto grease the threads; do not let the paste get onto the slits of the oxygen sensor 
body. 





7 - Retaining Loop 

LY Replace if damaged. 
8 - Bolt 

Q 25Nm 


9 - Suspended Mount 
LY Replace if damaged. 


10 - Rear Muffler 
1 Original equipment as one unit withthe center muffler. For repairssreplace each separately. 


LY Separating the exhaust system. Refer to;=> “3.3 Center and Real i ffler, Separating’, page 312 . 


11 - Rear Clamping Sleeve aE, 
Q For individual replacement of the center and rear mufflers. 


6666 LITT 


Q Installed position. Refer to 2 Fig. "Installed Position of the Rear Clamping Sleeve" , page 305. 
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Q Tighten the nuts evenly. 


12 - Center Muffler 
Q Original equipment as one unit with the rear muffler. For repairs, replace each separately. 


UY Separating the exhaust system. Refer to > “3.3 Center and Rear Muffler, Separating”, page 312. 


13 - Front Clamping Sleeve 
Q Installed position. Refer to 2 Fig. "Installed Position of the Front Clamping Sleeve” , page 305. 


Q Tighten the nuts evenly. 


14 - Suspended Mount 
Q For the center muffler. 

15 - Suspended Mount 
LJ For the catalytic converter. 
LY Replace if damaged. 
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3 Removal and Installation 
2 "9.1 Front Exhaust Pipe with Catalytic Converter", page 310 
GTI and Eos 


> “3.2 Center and Rear Muffler, Separating”, page’312 
Passat => “3.3 Center and Rear Muffler, Separating’, page 312 


> “3.4 Exhaust System, Installing", page 313 

3.1 Front Exhaust Pipe with Catalytic Con- 
verter 

Removing 


— Remove the engine cover/uppetr air filter housing. Refer to 
> “5.1 Engine Cover/Upper Air Filter Housing", page 277 . 


— Disconnect the heated oxygen sensor connector -arrow- and 
free up the wire. 


— Remove the front exhaust pipe with catalytic converter to tur- 
bocharger nuts -arrows-. 


— Remove the right underbody trim retainers -arrows- and trim. 
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— Disconnect the connector for the oxygen sensor after three 
way catalytic converter -arrow- and free up the wire. 


(à) Note 


The flex joint in the front exhaust pipe with catalytic converter 


mustnot be bent more than 10°, otherwise they may be damaged. 


— Disconnect the exhaust system at the clamping sleeve 
-arrows-. 


— Remove the front cross member to underbody nuts -arrows- 
and cross member. 


— Remove the exhaust system suspended mount bolts 
-arrows-. 


— Remove the front exhaust pipe with catalytic converter. 
Installing 
Install in the reverse order of removal. Note the following: 


¢ Lubricate the turbocharger studs with hot bolt paste; hot bolt 
paste. Refer to the Parts Catalog. 


# Replace gaskets and self-locking nuts. 


* Install the exhaust system free of stress. Refer to 
5 "9.4 Exhaust System, Installing", page 313. 


Tightening Specifications 


Front exhaust pipe to turbocharger 
Cross member to underbody 


Suspended mount to subframe 
Clamping sleeve 
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3.2 Center and Rear Muffler, Separating 


* A separating point has been provided in the connecting pipe 
for individual replacement of the center or rear muffler. 


€ The separating point is marked by depressions around the 
circumference of the exhaust pipe. 


Special tools and workshop equipment required 
* Chain Pipe Cutter - VAS6254- or 
* Pneumatic Jig Saw - VAG1523A- 


Procedure 


/N WARNING 


To prevent injuries from metal shavings, wear protective gog- 
gles and protective clothing. 





— Separate the exhaust pipe at the separating point -arrow 2- 
using the Chain Pipe Cutter - VAS6254- or Pneumatic Jig Saw 
- VAG1523A- . 


— Position the clamping sleeve =4- centrally at the end marks 
-arrows 1 and 3- when installing. 


— Install the clamping sleeve so that bolt end -arrow- does not 
project beyond the lower edge of the clamping sleeve . 


e Threaded connection points to the rear 


— Install the exhaust system free of stress. Refer to 
> “3.4 Exhaust Systemelnstalling”, page 313 . 


Tightening Specifications 


Clamping sleeve 





3.3 Center and Rear Muffler, Separating 


(à) Note 


* A separating point has been provided in the connecting pipe 
for removing, installing and individual replacement of the cen- 
ter or rear muffler. 


@ The separating point is marked by depressions around the 
circumference of the exhaust pipe. 


Special tools and workshop equipment required 
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* Pneumatic Jig Saw - VAG1523A- or 
* Chain Pipe Cutter - VAS6254- 


/N WARNING 


To prevent injuries from metal shavings, wear protective gog- 
gles and protective clothing. 





— Cut the exhaust pipe at the separation point -arrow-, for ex- 
ample, using the Pneumatic Jig Saw - VAG1523A- at a right 
angle. 


— Position the clamping sleeve at the side marks when installing. 


— When installing the double clamp, ensure that the bolt end 
-arrow- does not project over the lower edge of double clamp. 


— Align the exhaust system so that the distance -a- is equal on 
the right and left sides. 





3.4 Exhaust System, Installing 


* Align the exhaust system when cold. 
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— Loosen the nuts -3 and 4- on the front clamping sleeve -1-. 


— Align the front clamping sleeve -1- to the mark -A- on the front 
exhaust pipe -2- (-arrow- faces in the direction of travel). 


e Dimension -a- = 5mm 


* The bolts must be at the right and must not project beyond the 
lower edge of the clamping sleeve. 








— Hand tighten the front nut -3- on the clamping sleeve. 





— Push the exhaust system far enough forward so that the pre- 
tension on the retaining loop at the rear muffler is 15 to 17 mm 
-a-. 


— Inthis position, evenly tighten the nuts -3 and 4» on the clamp- 
ing sleeve to 25 Nm. 











Installed Position of the Front Clamping Sleeve 


— Install the clamping sleeve so that the bolt end -arrow- does 
not project beyond the lower edge of the-clamping sleeve. 


e Threaded connection points toward the right. 
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Installed Position of the Rear Clamping Sleeve 


— Install the clamping sleeve so that the bolt end -arrow- does 
not project beyond the lower edge of the clamping sleeve. 


* Connection faces the right (Passat) or the rear (GTI and Eos). 





en. 


ps 
1 


E 


3. Removal and Installation 31 5 


} Eos 2006 > , Golf 2004 > , Passat 2006 > 
Engine Mechanical; Fuel Injection and Ignition - Edition 08.2014 








4 Special Tools 
Special.tools and workshop equipment required 
* Pneumatic Jig Saw - VAG1523A- 

V.A.G 1523 A 


$- Chain Pipe Cutter - VAS6254- 


VAS 6254 


WO00-10229 | 
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28-  lanition/Glow Pluc 


1 General Information 


> “1.1 Safety Precautions”, page 317 
> “1.2 Ignition System”, page 317 


1.1 Safety Precautions 


To reduce the risk of personal injury,and/or damage to the fuel 
injection and ignition system; always observe-the. following: 


* Do nottouch or disconnect the ignition coils with power output 
stages when the engine is running or turning at starting Speed. 


* Only disconnect and reconnect wires for the injection and ig- 
nition system, including test leads, when the ignition is turned 
off: 


If special testing equipment is required during a road test, note 
the following: 


€* Test and measuring instruments must be secured to the rear 
seat and operated by a second person from this location. 


If the vehicle is involved in a collision while the testing and meas- 
uring equipment is operated from the front passenger seat, the 
person sitting in that seat could be seriously injured when the air- 
bag deploys. 


1.2 Ignition System 


€ For trouble free operation of the electrical components a volt- 
age of at least 11.5 volts is necessary. 


* ^ After completing the work, check the Engine Control Module 
(ECM) Diagnostic Trouble Code (DTC) memory. Erase all 
DTC entries which may have been caused by tests and re- 
pairs. Generate a readiness code if the DTC memory was 
erased. Refer to "Guided Function" in the vehicle diagnostic 
tester. gran, 

* Ifthe engine/only starts briefly and thg shuts off again after 
troubleshooting?repair or checking oftthie components, it may 
be that the immobilizeris blocking the ECM.cEhe module must 
then be adapted, as necessary . Refer to “Guided Functions" 
in the vehicle diagnostic tester. 
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2 Description and Operation 


=> “2.1 Ignition Components Overview", page 318 








2.1 Ignition Components Overview 


(à) Note 


The engine speed sensor (see -item 14- in the 
> ‘2.4 Cylinder Block and Components’, page 23 ) is located on 
the cylinder block . 





1 - Knock Sensor 1 - G61- 


Q It is necessary to re- 
move the thermostat 
first, in order to remove 
the knock sensor 1. Re- 
fer to 
> “4.3 Coolant Thermo- 


stat Housing with Ther- 
mostat’, page 139. 


Q The contacts are gold 
plated. 


2 - Knock Sensor 2 - G66- 


Q Itis necessary to re- 
move the oil filter brack- 
et first, in order to re- 
move the knock sensor 
2. Refer to 
> “5.3 Oil Filter Brack- 


et”, page 117. 


Q The contacts are gold 
plated. 


3 - Ignition Coil with Power 
Output Stage - N70, N127, 
N291, N292- 


LY Removing and instal- 
ling. Refer to 


5 “4.1 Ignition Coil with 
Power Output Stage" 
page 321. 


4 - Spark Plug 
Q 25Nm 


Q Type and electrode gap. 
Refer to 


= Spark Plug Tech- N?28.10030 
nical Data", page 320. 


Q Remove and install us- 
ing the Spark Plug Removal Tool - 3122B- . 


5 - Bolt 
Q 20Nm 
Q The tightening specification affects the function of the knock sensor. 


6 - Bolt 
LY 10 Nm 


7 - Camshaft Position Sensor - G40- 
Q Contacts are gold plated. 
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8 - O-Ring 
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3 Specifications 
=> "9.1 Spark Plug Technical Data", page 320 
3.1 opark Plug Technical Data 


Engine Code BPY 


Ignition sequence 1-3-4-2 


Spark plugs 
VW/Audi 101 905 631 H 1 


Electrode gap 0.7 to 0.8 mm 
Tightening specification 
Change intervals Refer to Maintenance Intervals, Rep. Gr. 03 


* 1 Part numbers. Refer to the Parts Catalog 
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4 Removal and Installation 
5 "4.1 lanition Coil with Power Output Stage", page 321 





4.1 Ignition Coil with Power Output Stage 
Special tools and workshop equipment required 
* Ignition Coil Puller - T40039- 


Removing 


d Note 


Fi d Ww all safety precautions. Refer to 
“1.1 Satety Precautions”, page 317. 





* /gnition components overview. Refer to 
> ‘2.7 Ignition Components Overview’, page 318 . 


* Toremove the spark plugs, place the Ignition Coil Puller - 
740039- on the topmost thick rib -arrow- of the ignition coil with 
power output stage. 


@ The lower ribs may be damaged if they are used. 


— Release the connectors and pull all connectors simultaneously 
off from the ignition coils. 


— Remove all ignition coils from the spark plugs using the Ignition 
Coil Puller - T40039- . 


Installing 


— Insert the ignition coils loosely onto the spark plug shaft. 








| ~D " | Bu l 
T40039. ! N28-10011 
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— Align the ignition coils to the connectors and then connect all 
of the connectors simultaneously onto the ignition coils. 


— Press the ignition coils evenly onto the spark plugs by hand. 


128-10012 





la 
€ 
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5 Special Tools 
Special tools and workshop equipment required 
* Ignition Coil Puller - T40039- 


T40039 





Edition: K0058992821 - LF - 03/16/2045 — ESP 


E 
J 
“i 


zm PS 


f 


5. Special Tools 32 3 


WY Eos 2006 > , Golf 2004 > , Passat 2006 > 
| Engine Mechanical, Fuel Inj ection and lgnition - Edition 08.2014 





Revision History 


Re "a Job Type |Feedback # Notes Editor 
vi- 
ee 


brake boos- 
ter vacuum 
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date Perry 
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Cautions & Warnings 


Please read these WARNINGS and CAUTIONS before proceeding with maintenance 
and repair work. You must answer that you have read and you understand these 
WARNINGS and CAUTIONS before you will be allowed to view this information. 


e If you lack the skills, tools and equipment, or a suitable workshop for any procedure described in this manual, we 
suggest you leave such repairs to an authorized Volkswagen retailer or other qualified shop. We especially urge 
you to consult an authorized Volkswagen retailer before beginning repairs on any vehicle that may still be covered 
wholly or in part by any of the extensive warranties issued by Volkswagen. 


e Disconnect the battery negative terminal (ground strap) whenever you work on the fuel system or the electrical 
system. Do not smoke or work near heaters or other fire hazards. Keep an approved fire extinguisher handy. 


e Volkswagen is constantly improving its vehicles and sometimes these changes, both in parts and specifications, 
are made applicable to earlier models. Therefore, part numbers listed in this manual are for reference only. Always 
check with your authorized Volkswagen retailer parts department for the latest information. 


e Any time the battery has been disconnected on an automatic transmission vehicle, it will be necessary to 
reestablish Transmission Control Module (TCM) basic settings using the VAG 1551 Scan Tool (ST). 


e Never work under a lifted vehicle unless it is solidly supported on stands designed for the purpose. Do not support 
a vehicle on cinder blocks, hollow tiles or other props that may crumble under continuous load. Never work under a 
vehicle that is supported solely by a jack. Never work under the vehicle while the engine is running. 


e For vehicles equipped with an anti-theft radio, be sure of the correct radio activation code before disconnecting the 
battery or removing the radio. If the wrong code is entered when the power is restored, the radio may lock up and 
become inoperable, even if the correct code is used in a later attempt. 


e If you are going to work under a vehicle on the ground, make sure that the ground is level. Block the wheels to 
keep the vehicle from rolling. Disconnect the battery negative terminal (ground strap) to prevent others from 
starting the vehicle while you are under it. 


e Do not attempt to work on your vehicle:if you do not feel weélleYou increase the danger of injury to yourself and 
others if you are tired, upset.orhave taken medicine or any other substances that may impair you or keep you from 
being fully alert. 


e Never run the engine unless the work area is well ventilated. Carbon monoxide (CO) kills. 


e Always observesgood workshop practices. Wear goggles when you operate machine tools or work with acid. Wear 
goggles, gloves and other protective clothing whenever the job requires working with harmful substances. 


e Tie long hair behind your head. Do not wear a necktie, a scarf, loose clothing, or a necklace when you work near 
machine tools or running engines. If your hair, clothing, or jewelry were to get caught in the machinery, severe 
injury could result. 


e Do not re-use any fasteners that are worn or deformed in normal use. Some fasteners ‘are designed to be used 
only once and are unreliable and may fail if used a second time. This includes, but is not limited to, nuts, bolts, 
washers, circlips and cotter pins. Always follow the recommendations in this manual - replace these fasteners with 
new parts-^where indicated, and any other time it is deemed necessary by inspection. 
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Cautions & Warnings 


e  llluminate the work area adequately but safely. Use a portable safety light for working inside or under the vehicle. 
Make sure the bulb is enclosed by a wire cage. The hot filament of an accidentally broken bulb can ignite spilled 
fuel or oil. 


e Friction materials such as brake pads and-clutch discs may contain asbestos fibers. Do not create dust by 
grinding, sanding, or by cleaning with compressed air. Avoid breathing asbestos fibers and asbestos dust. 
Breathing asbestos can cause serious diseases such as asbestosis or cancer, and may result in death. 


e Finger rings should be removed so that they cannot cause electrical shorts, get caught in running machinery, or be 
crushed by heavy parts. 


e Before starting a job, make certain that you have all the necessary tools and parts on hand. Read all the 
instructions thoroughly; do not attempt shortcuts. Use tools that are appropriate to the work and use only 
replacement parts meeting Volkswagen specifications. Makeshift tools, parts and procedures will not make good 
repairs. 


e Catch draining fuel, oil or brake fluid in suitable containers. Do not use empty food or beverage containers that 
might mislead someone into drinking from-them. Store flammable fluids away from fire hazards. Wipe up spills at 
once, but do not store the oily rags, which can ignite and burn spontaneously. 


e Use pneumatic and electric tools only to looserethreaded parts and fasteners. Never use these tools to tighten 
fasteners, especially on light alloy parts. Always use a torque wrench to tighten fasteners to the tightening torque 


listed. A 


e Keep sparks, lighted matches, and open flame away from théstop.of the battery. Ħ€scapinghydrogen gas is 
ignited, it will ignite gas trapped in the cells and cause the battery to explode. 


e Be mindful of the environment and ecology. Before you drain the crankcase, find out the proper way to dispose of 
the oil. Do not pour oil onto the ground, down a drain, or into a stream, pond, or lake. Consult local ordinances that 
govern the disposal of wastes. 


e The air-conditioning (A/C) system is filled with a chemical refrigerant that is hazardous. The A/C system should be 
serviced only by trained automotive service technicians using approved refrigerant recovery/recycling equipment, 
trained in related safety precautions, and familiar with regulations governing the discharging and disposal of 
automotive chemical refrigerants. 


e Before doing any electrical welding on vehicles equipped with anti-lock brakes (ABS), disconnect the battery 
negative terminal (ground strap) and the ABS control module connector. 


e Do not expose any part of the A/C system to high temperatures such as open flame. Excessive heat will increase 
system pressure and may cause the system to burst. 


e When boost-charging the battery, first remove the fuses for the Engine Control Module (ECM), the Transmission 
Control Module (TCM), the ABS control module, and the trip computer. In cases where one or more of these 
components is not separately fused, disconnect the control module connector(s). 


e Some of the vehicles covered by this manual are equipped with a supplemental restraint system (SRS), that 
automatically deploys an airbag in the event of a frontal impact. The airbag is operated by an explosive device. 
Handled improperly or without adequate safeguards, it can be accidentally activated and cause serious personal 
injury. To guard against personal injury or airbag system failure, only trained Volkswagen Service technicians 
should test, disassemble or service the airbag system. 
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Cautions & Warnings 


Do not quick-charge the battery (for boost starting) for longer than one minute, and do not exceed 16.5 volts at the 
battery with the boosting cables attached. Wait at least one minute before boosting the battery a second time. 


Never use a test light to conduct electrical tests of the airbag system. The system must only be tested by trained 
Volkswagen Service technicians using the VAG 1551 Scan Tool (ST) or an approved equivalent. The airbag unit 
must never be electrically tested while it is not installed in the vehicle. 


Some aerosol tire inflators are highly flammable. Be extremely cautious when repairing a tire that may have been 
inflated using an aerosol tire inflator. Keep sparks, open flame or other sources of ignition away from the tire repair 
area. Inflate and deflate the tire at least four times before breaking the bead from the rim. Completely remove the 
tire from the rim before attempting any repair. 


e When driving or riding in an airbag-equipped vehicle, never hold test equipment in your hands or lap while the 
vehicle is in motion. Objects between you and the airbag can increase the risk of injury in an accident. 


| have read and I understand these Cautions and Warnings. 


K | 





f: 


- 
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